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The Secret of the “Baby” Tank 

T will always remain a troublesome feature of military 

writing that the interesting things cannot be 
described in full until they have ceased to be timely. A 
month past, when battles were still raging on the fields 
of France, a drawing of the interior details of a small 
French tank would have been most opportune, since 
hundreds of these weapons were being used by the 
French and the Americans. But military exigency pre- 
cluded the presentation of such material for the very 
reason that it was then too opportune and too interesting 
—particularly to the enemy. So it remains for us to 
publish details of this kind from time to time as they are 
released by the military authorities, even if hostilities 
have been brought to a close. 

The small tank shown in the accompanying drawing 
and photograph represents the outcome of improved 
tank tactics. These tactics, which have been covered at 
length in a number of articles appearing in these columns 
for several months past, caused the abandonment of the 
heavier and larger British and French tanks in favor of 
the smaller type. Thus the big Allied tanks, weighing 
in the neighborhood of 25 tons and carrying a crew of 
eight to ten men, were replaced early this year by the 
“Whippet”’ tanks of the British and the “ Renault’”’ tanks 
of the French, both these types being small, two-man 
tanks, carrying a single machine gun or 


most 


“Baby” tank employed by the French and American armies in the closing battles of the great war 


and later by the American forces fighting in France. 

The Renault tank, as will be noted in the accompany- 
ing illustrations, consists primarily of an elongated 
armored body measuring about 13 feet in length, 6% feet 
in height, and a tride over a yard in width, equipped 
with a set of caterpillar treads and a power plant. The 
armor varies from }{ to ?-inch in thickness, and is of 
a special chrome steel plate, capable of withstanding 
small-arms fire and the burst of small shells. The body 
is surmounted by a revolving turret which carries the 
single machine gun or the 37 mm. (1%-inch) cannon, 
with which the tank is armed. Some Renaults are 
provided with a short-barrel 75 mm. (3-inch) cannon, 
in which case the turret is rigid. 

The interior of the Renault tank is divided into two 
compartments—one for the crew and the other for the 
power plant. At the forward end sits the driver, with 
his feet resting on two of the three pedals which control 
the clutch, brake and accelerator. Three levers are close 
at hand, controlling the speed and the operation of each 
tractor belt. Standing immediately back of the driver 
is the gunner, who operates the gun in the revolving 
turret. A wide belt or strap serves as a seat for the 
gunner, who can turn the revolving turret and its gun 
to any point. Narrow slits, measuring -inch wide, 
afford sufficient vision for the driver and the gunner. 


Entrance to the tank is afforded by the opening of doors 
immediately in front of the driver’s post. An emergency 
door is also available in the turret. 

In the rear compartment is located the Renault en- 
gine, fuel tank, and oil tank; the radiator, which receives 
a constant stream of cold air by means of a special 
ventilator; and the other members of the power plant. 
The crank handle for starting the engine extends into 
the forward compartment, directly behind the gunner. 

As for the caterpillar system, it is quite conventional 
in these days of farm tractors. The power of the engine 
is transmitted through a pair of large sprocket wheels 
to the beltg, and the endless belts are supported by a 
system of idlers, rollers and springs as depicted in the 
photograph. For steering, the familiar method of vary- 
ing the belt operation is followed; that is to say, if the 
tank is to turn to the right, for example, the right belt is 
disengaged from the power plant, whereupon the tank 
swings around the idle right belt which then acis as a 
pivot 

The little monster weighs in the neighborhood of 7 tons 
with its full equipment. It develops a speed of between 
six and seven miles an hour. While not as formidable a 
vehicle as the larger tanks, to be sure, the Renault readily 
shatters all forms of barbed-wire entanglements and 
solid brick walls. 

As for the gymnastic feats of the Renault 





small cannon as compared with the four = 
to six guns of the larger tanks. 

Tank tactics are now based on the 
perfect coérdination between tanks ‘and 
infantry; and with the older, slower moving 
tanks it was found wellnigh impossible to 
keep these two arms moving in perfect 
unison. Again, the early tanks were 
cumbersome, difficult to maneuver, and 
withal, presented a more than fair mark 
to enemy gunners. Because of their size 
and the large crews required, the number of 
tanks available for an attack was strictly 
limited. Furthermore, in actual practice 
the power of the tank and its ability to 
erush enemy defenses were found to be of 
secondary value only, since the main object 
1s tO carry guns, ammunition, and the crew. 

It remained for Louis Renault of Billan- 
court, France, to develop a fast “Baby” 
tank to meet the new requirements. This 
he did, and fleets of his tanks made their 
appearance this spring, shortly after their 
counterparts, the British “‘Whippets,’”’ had 
Scored new victories against the enemy. 








tank, it is reported that owing to the high 
tractive effort developed by its belts, to- 
gether with the judicious placing of the 
center of gravity, it will climb a 120 per 
cent grade, or in the neighborhood of a 
50 deg. incline. This tank will pass 
through water 3 feet in depth. And 
because of the pointed front and the 
queer tail appendage, the Renault is per- 
fectly at home in any sort of shell-torn 
terrain. It is seldom that such a tank 
becomes stuck or stalled even on the 
roughest journeys; about all that can 
happen to it is to topple over on its side 
when a mine or shell bursts close by and 
creates a crater, and then it is readily 
righted and again started on its way, 


New Deposits of Saltpeter 
EPOSITS of saltpeter covering a sur- 
face of 600 square kilometers have 
been discovered in Piauhy, Brazil. The 
proportion of potassium nitrate contamed 
is 80 per cent, a content which renders it 
available for agricultural purposes. The de- 








The Renaults were a success from the 
Start, being adopted by the French army 


Courtesy L’Illustration 
Modified Renault tank which carries a wireless telegraph station 


posit is situated 60 kilometersfrom Cratheos 
and is connected by railroad with Camocim. 
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The object of this journal is to record accurately and 
lucidly the latest industrial 
news of the day. 
tion to announce 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especial y when such 
articles are accompanied by photographs. 


scientific, mechanical and 
As a weekly journal, it is in a posi- 


interesting developments before they 


Peace and Naval Policy 


HE wave of hysterical rejoicing that swept over 

the United States when our President announced 

the signing of a truce had many impulses; but 
none was more strong than the conviction that, with 
the death of German militarism, there had died also the 
ever-present threat of war and the ever-accumulating 
burden of naval and military armaments. 

Equally upo.a land and sea was Germany the pace- 
maker in the multiplication of armies and fleets, and 
always she saw to it that any attempt to check the 
competition by mutual limitation of armaments should be 
thwarted by her own refusal. At the Hague, against 
every proposition of reasonableness she set herself with 
a face of adamant. When Great Britain suggested a 
mutual reduction of naval programs, based on an agreed 
ratio of strength between the two navies, Germany 
turned a deaf ear. 

It was clearly evident to the naval powers of Europe 
that Germany was planning aggression; and for years 
before the war, the study of problems in naval strategy, 
as worked out in our own navy, presupposed this power 
as our probable antagonist. 

But the surrender of the German fleet and the passing 
of Germany as a first class naval power have changed 
all that. The United States moves up again to its 
former position as the second great naval power of the 
world, and it finds itself in the happy position of being 
one member of an alliance which includes all the other 
great naval powers—Great Britain, France, Italy and 
Japan. 

Furthermore, it finds itself committed, through its 
administrative head, to the noble concept of perpetuat- 
ing our alliance for war as an alliance for peace, by the 
formation of a great League of Nations, one of the first 
fruits of which will be that limitation of armaments to 
which the war-mad German was formerly the un- 
surmountable obstacle. 

Even if it should be found that the world is not 
yet ripe for a formal League of this character, it is 
certain that at least an agreement will be reached 
among the Allied nations to restrict their naval and 
military programs to a mutually adjusted scale. 

In view of these conditions, which cannot be disputed, 
we learn with astonishment that Mr. Daniels, Secretary 
of the Navy, wishes to commence the immediate con- 
struction of 156 new war vessels, including ten super- 
dreadnoughts and six battlecruisers; and that in addi- 
tion to all this he is asking the debt-ridden people of the 
United States to give him a further sum of $600,000,000 
for the construction of another lot of 156 vessels, which 
shall duplicate the first lot. 

In other words, in the very hour when the heavens are 
filled with the rejoicings of the people that the era of 
wars and of armaments is over, at the very time when 
the enemy is handing over ten dreadnoughts and five 
battlecruisers as a pledge of his submission—comes this 
man of peace with the request that we hurry forward 
the building of a fleet even greater than the one that 
is being surrendered, and that we put up yet another 
$600,000,000 to duplicate the addition. 

Verily, the ways of some men are past finding out. 
Here at the very time when our President is planning a 
trip to Europe to establish upon an unassailable founda- 
tion a League of Peace, we see his favored lieutenant 
asking the war-weary people of the country to build an 
entirely new fleet of over 300 warships, including 20 
superdreadnoughts costing, in these days of high prices, 
some thirty millions apiece, and twelve battlecruisers 
teat will cost even more. 

Who is the possible enemy that Mr. Daniels sees lurk- 
ing among the fleets of our Allies (or “associates’’ if 
he prefers the term) whose gallant tars have so lately 
been joined with ours in the task of sweeping the common 
foe from the seas? 

We beg respectfully to suggest to the Secretary that 
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with the ending of the war the taxpayers of the country 
are more interested in retrenchment and economy and 
all the other blessed insignia of peace than they are in 
programs for more ships, guns and high explosives. 

And what sort of effect will it have upon our Presi- 
dent’s efforts at the peace table, when it is recalled that 
the most voluble member of his cabinet is seeking to 
double the armed strength upon the seas of the country 
which the President represents. 

Furthermore, with the German terror gone, there is a 
plethora of warships, a positive embarrassment of riches. 
Great Britain, who started the war with 2,500,000 tons 
of warships, finds herself at its close with a greater navy 
than she now needs. If Mr. Daniels positively must 
have his 32 capital ships, the Allies, in their desire to 
prevent friction in the family, might prevail on Great 
Britain to let him have a round dozen or so of her own, 
say at half price, and then the Allies might throw in 
the German ships to make up the full quota. 

When our navy was weak and while we saw the dark 
cloud arising on the none was more 
earnest in the advocacy of a powerful United States 
Navy than the Screntiric AMericAN. We claimed then 
that our Navy should stand second in strength among 
the navies of the world. We gained that position in 
1904 and then, thanks to the German war pace-making, 
we fell behind. Today we have regained the place. 
The Cerman menace is gone, we believe forever. For 
the future our policy, with that of Great Britain and of all 
the champions of peace and brotherhood, should con- 
sist in building ships merely at a pace that will make 
good the losses due to depreciation through age of the 
older vessels. At the most, we should complete our 
program of 1916. To double it in this hour of retrench- 
ment and conciliation would be preposterous. 


world horizon, 


Using the Planes 


HE Wright brothers said, in 1905, that they had 

no objection to the trees that studded their 

practice grounds, because “learning to dodge 
them will make us better flyers.” From 1914 to date 
air-defense guns and aerial fighting have done for flying 
exactly what the trees near Dayton did ten years earlier, 
while the development of aerial bombing has forced air- 
planes to carry immense cargoes. It is purely as a result 
of all this that we are now able to establish aerial mail 
service, running on schedule and maintaining that 
schedule; it is wholly because of the great advance made 
under the lash of wartime necessity that the airmen of 
all nations dare set their hearts on the immediate em- 
ployment, in commercial pursuits, of the teeming multi- 
tudes of perfected planes. 

After the technician has had his innings, however, 
the business man takes the floor; so there remains un- 
solved, and even in large measure unattacked, the 
problem of demonstrating that commercial flying could 
be made to pay. But there is good ground for hope 
that the business man will not be quite so far behind 
the engineer here as he sometimes has been in other fields. 
There is even an excellent prospect that the commercial 
aspect of the problem will be solved automatically, just 
as were the technical features. 

A serious danger of famine has arisen in central 
Europe, where a mere relaxation of the rigid food con- 
trol maintained during the war would seem to carry the 
threat of disaster. It seems highly significant that 
simultaneously with the appeal for aid against this peril 
came the report that the Italians are successfully using 
bombing planes and dirigibles in supplying starving 
Austria with food. Where would we look for the first 
step in this direction if not to this race which has ever 
shown itself to be foremost in the possession of that 
directed imagination without which the technical man 
can never hope to rise to the highest level of creation? 

Aerial transportation has its obvious undoubted limi- 
tations; but to offset these it possesses one paramount 
factor of advantage; it requires a minimum of organized 
effort. The aerial highway exists everywhere and leads 
everywhere; it can never be blocked by accident nor 
obstructed by congestion of traffic. In central Europe, 
the country that knows no fences, landing and starting 
grounds, the sole demand that the aviator makes upon 
the surface features, are everywhere: except for the 
sparsely scattered fruit trees, the meadows and _ fields 
offer continuous expanses of bare, smooth, firm ground 
for the aviator’s use 

In a pacified country aircraft have unlimited radius 
of action; they can break ground for their own operations 
by establishing such gasoline stations as may be neces- 
sary. By concentration of the rural population in com- 
pact villages, and by taking due advantage of the abun- 
dance of public squares and parks in the old world cities, 
aerial food transport can be brought within walking 
distance of everybody. The speed and the climbing 
ability developed by four years of war make even the 
small scout plane available, because so far as the mechan- 
ical end is concerned, this development means the same 
thing as weight-carrying ability at low speed and low 
altitude. And the bombing planes and dirigibles would 
for similar but even more obvious reasons constitute the 
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most admirable cargo “ships’’ for the uses of peace times 

The outstanding limitation of aerial transportation 
is the capacity of the planes and balloons, which, however 
surprising it be, for planes and balloons, is after all rather 
contemptible when we compare it with the big ship or the 
railroad train. - But the high speed and the directnegg of 
route, now that aerial transit has become reliable, makes 
up for the limited capacity of a single plane, as we gee 
daily illustrated in the life of the birds. A nightingale 
carries only one or two stalks of grass at a flight, yet its 
nest grows rapidly and soon represents quite a weight 

A railroad exists only by virtue of the perfection of 
organized coéperation; aerial transportation loses not 
one jot or tittle of its efficiency under the most chaotic of 
conditions. The airplane, the most intricate of vehicles, 
has made the problem of supplies once more as simple 
as it was for the Indians; it affords direct and individual 
transport from producer to consumer. 


The Public Health Service Reserve 


HILE the country was uproariously cele 
brating the end of the war, the bystander of a 
philosophizing turn of mind felt his enthu- 
siasm tempered by the realization that, while one war 
was finished, another was and long will be still in progress, 
The guns are silent; bombs no longer hurtle from the 
sky; men no longer asphyxiate one another under 
official auspices; murder on the high seas is no longer 
an every-day occurrence. But human beings still 
suffer almost every conceivable torment, and Death 
still holds carnival throughout the world. 

It is hard to make people actively aware of the fact 
that every nation under the canopy of heaven is per- 
petually at war with disease and death, and that the 
human toll of this eternal war is vastly greater than that 
of any conflict of arms. If this fact were but keenly 
realized, should we not have appropriate measures 
taken by the powers that be? Should we not behold 
the people of the United States, for example, mobilizing, 
holding mass-meetings, contributing to super-Liberty 
loans, working for the Red Cross in time of so-called 
peace; duplicating, in short, the activities of the past 
year in defense of their firesides against a foe not domi- 
ciled across the Atlantic Ocean, but present at their 
very doors? 

In the recent epidemic of influenza the United States 
Public Health Service was called upon for a far greater 
measure of service to the nation than it was able te 
render. This onslaught of the Grim Reaper (to borrow 
a phrase from the fledgling reporter's vocabulary) 
found the country unprepared. The Health Service did 
well, under the circumstances. An emergency ap- 
propriation of a million dollars was rushed through 
Congress. The Volunteer Medical Service Corps fur- 
nished a list of a thousand physicians, classified by 
states, to whom temporary appointments were offered 
by telegraph by the Public Health Service; the American 
Medical Association helped secure doctors; the medical 
journals published appeals. Some nurses, though far 
too few, were obtained with the aid of the American 
Red Cross. All these measures, however, savor of 
improvisation; and a newly arrived Martian would 
certainly gain the impression from the recent occurrence 
that no great epidemic of disease had ever before visited 
our nation. Otherwise (we may suppose the enlightened 
stranger saying to himself) these Earthians would have 
had the defensive machinery all ready to set in motion, 
as soon as the danger loomed on the horizon. 

This is an era in history when hints are promptly 
taken by the once ponderously deliberate minds which 
regulate public affairs. A joint resolution establishing 
a reserve of the Public Health Service, analogous to the 
reserve forces of the Army and Navy, had been pending 
in Congress for more than a year. Thanks to the object- 
lesson above mentioned, this resolution was hurriedly 
brought forth from its pigeon-hole, passed by both 
Houses, and approved by the President on October 27th. 
Under this act suitable persons are to receive commissions 
of various grades in the Public Health Service fora 
period of five years, but will, as a rule, be called into 
active service, with pay appropriate to their grades, 
only during times of national emergency, and probably 
for brief terms of training at other times. 

The fact that this new corps of reservists will be far 
more valuable to the nation than the Army and Navy 
reserves will perhaps be recognized by our grandchildren. 
The present generation is still too much under the 
influence of distorted views regarding the proper place 
of militarism in a scheme of national defense. It is 4 
pity these views cannot be dissipated at once. One 
result of saner thinking would be that such organizations 
as the American Red Cross would not retrench theif 
work for suffering humanity on account of the signing 
of a “peace” treaty. Another would be that the 
military man would no longer enjoy a monopoly 
brass bands, liberal pensions and hero-worship, to thé 
deprivation of the equally worthy or worthier fighter 
against disease, crime, fire, ignorance, and the othe 
ills that afflict the human race more persistently tha 
what is commonly called “war.” 
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Industrial Efficiency 


Economic Program in Spain.—In connection with 


the renewal of the charter of the Bank of Spain, which 
expires in 1921, a commission has been appointed by the 
Spanish Ministry of Finance to draft a new bill and at 
the same time to work out a comprehensive economic 
program, which includes (1) the purchase of the rail- 


roads and their operation by the State; (2) the utiliza- 
tion of the waterfalls for motive power; (3) a special 
mining law providing for the participation of the State 
in “extra profits’; (4) the creation of a national indus- 
trial bank; and (5) the rebuilding of the nation’s 
industries. 

Coke and the Coal Shortage.—Seventy per cent 
more coke than ever before will be available this year to 
help solve the fuel shortage, according to Electrical 
Review. This supply will be further increased by the 
development of tar, coke-oven gas and other by-products 
newly dignified in wartime as available fuels. Pulver- 
ized coal to attain the greatest efficiency is also a subject 
that is interesting fuel men just now. Some of the 
advantages of pulverized coal are: The utilizing of every 
heat unit in the coal; the reduction of labor for handling 
coal; and the maintenance of a constant temperature 
in the furnace. 

Production of Rubber in Fiji Islands.—Accord- 
ing to a published statement of His Majesty’s Trade 
Commissioner to New Zealand, who has lately visited 
the Fiji Islands, the rubber industry is receiving much 
attention in those islands, and New Zealand farmers have 
planted large plantations there that have produced 
quantities of rubber reported to be of a very high grade. 
It is claimed that there are thousands of acres in the 
Fiji Islands that are well adapted to this industry, and 
it is expected that extensive developments will follow. 
The price of rubber at present seems very low, since the 
market is so greatly restricted because of the war, but 
it is expected when normal conditions are restored that 
this will become a profitable industry in these islands 
where labor is comparatively cheap. 

Notable Salvage Work.—The annual report of the 
superintendent of the Cleansing Department of Glasgow, 
Scotland, as recently published in the press, shows that 
for the year ending May 31st, 1918, the disbursements 
amounted to $1,184,500 and the revenue to $317,250, 
making the net cost of the department $867,250. The 
average quantity of refuse dealt with per working day 
was 1,104 tons, as compared with 1,173 tons in 1916-17. 
The decrease seems to indicate that the appeals to the 
citizens to assist the department by reducing, as far as 
possible, the quantity of refuse to be removed were not 
barren of result. The refuse was disposed of in various 
forms. Waste paper amounted to 1,103 tons, and the 
record sum of $44,965 was obtained from its sale to 
contractors. The total revenue derived from waste 
materials during the year was $62,345. 

“Made in U. S. A.’’—At a recent meeting of the 
executive committee of the Merchant’s Association of 
New York, the following resolution was adopted: 
Whereas, we believe that the best interests of our 
country are served when all goods manufactured here 
can be readily identified at all times from goods manu- 
factured elsewhere; and Whereas, we believe that the 
identification of the country of origin of any goods is 
facilitated by the use of a single designation of origin 
and Whereas, we believe that the designation ‘‘ Made in 
U.S. A.,” in plain type form, is the best means of identifi- 
cation of goods manufactured in the United States of 
America: Therefore be it Resolved, That the Merchant’s 
Association of New York recommends that the designa- 
tion “Made in U.S. A.,” in plain type form, be used 
by all its members on all goods manufactured by them 
in the United States of America, and that the use of all 
other markings to identify the country of origin of such 
goods be discontinued. 

The Future of Germany’s Potash Trade.—It is 
pointed out in Dutch journals that the German potash 
industry, heretofore almost a monopoly, may have to 
face severe competition after the war. Potash deposits 
have been discovered in Catalonia, Spain; potash will 
probably be mined in the Netherlands (in the concession 
field of Winterswijk); the United States may develop 
& potash industry. Under the stress of competition the 
German mines would undoubtedly combine so that only 
one out of four or five mines would remain in operation. 
But the closed mines would still require considerable 
sums for the upkeep of buildings and machinery; water 
must be pumped out to keep the mines dry, as it might 
otherwise flood the neighboring mines, etc. The earn- 
ings of one mine would have to be distributed among 
the owners of four or five mines; and, if prices were to 
fall, the shareholders would have to be contented with 
meager dividends. The German mines charge their 
foreign customers higher prices than the domestic con- 
sumers pay and, owing to the enormous sums invested, 
high prices of potash ere a vital condition for the exist- 
ence of German potash industry. Hence the German 
Interests are bound to keep the prices high and will not 
lower them save in case of extreme necessity. 
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Science 


A Commission to Study Influenza was appointed 
by the Governor of New York, October 22d. The 
surgeons general of the U. 8S. Army, Navy and Public 
Health Service have been invited to serve on the com- 
mission, which includes in its membership some of the 
leading official and unofficial medical men of New York 
State. 

The Largest Automatic Telephone Exchange in 
Europe was opened at Leeds last May by the British 
post office department. The exchange is equipped for 
6,800 subscribers, and will ultimately have a capacity of 
15,000. All switches are worked by a storage battery 
at the exchange. No fewer than 26,000 wires enter the 
building. The British post office has now installed 
automatic exchanges at a number of towns. The manual 
instruments displaced by the new device are utilized ‘7 
war service at the front. 

In Defense of the White Ant.—Residents of tropical 
regions generally look upon the white ant as an un- 
mitigated nuisance, on account of the damage wrought 
by this insect in all kinds of woodwork. It appears, 
however, from Sudan Notes and Records, that in the 
Sudan, at least, white ants serve a useful purpose. 
Vegetation grows very rapidly during the wet season 
and the ant only attacks plants that are weakened by 
drought or disease, and that, but for the activities of 
the insect, would soon cover the fertile parts of the 
country with an impenetrable mass of vegetable refuse. 

Rising Level of Lake Nyasa.—In view of all that 
has been written on the progressive shrinking of bodies 
of water in Africa and elsewhere, it is interesting to learn 
from the Geographical Journal that since 1915 the level 
of Lake Nyasa has been rising, after a continuous fall 
of many years. The low-water level of the lake at 
the end of the dry season in 1917 was 3 feet 10 inches 
higher, and the high-water level at the close of the rainy 
season 3 feet 5 inches higher, than they were at corre- 
sponding dates in 1915. The Shire River at its exit 
from the lake is still unnavigable, except for barges, but 
this is due to the growth of weeds and silting-up that 
occurred during the years when the lake was falling. 


A Gun That Will Shoot Into Space.—In a detailed 
scientific discussion of the German long-range gun 
which bombarded Paris last spring, Major J. Maitland- 
Addison, writing in the Journal of the Royal Artillery, 
takes a peep into the future and considers the possibility 
of a gun capable of shooting projectiles entirely off the 
earth into space, a la Jules Verne. The requisite 
velocity of such a gun is not, he says, so very much 
higher than what has already been achieved; viz., a 
muzzle velocity of a mile per second. When we are 
able to increase this to five miles per second, the pro- 
jectile, if fired at a suitable angle, will travel around the 
earth as a grazing satellite, completing its orbit between 
17 and 18 times daily. With a velocity of about seven 
miles a second, it will move off into space, never to return. 

The Alleged Rediscovery of the Passenger Pigeon. 
—The North American wild pigeon, or passenger pigeon 
(Ectopistes migratorius L.), once so exceedingly common 
in this country that flocks of more than two billion birds 
have been seen, is now generally believed to be extinct. 
What was supposed to be the last survivor died in the 
Cincinnati Zodélogical Gardens, in the summer of 1914. 
The rapid disappearance of these birds is a mystery, 
hardly explained by their ruthless slaughter at the 
hands of man. According to a letter published in 
Science, Messrs. Rasmussen, Wilson and Sanders, of 
Amsterdam, N. Y., encountered a flock of passenger 
pigeons on October Ist, 1918, while on a bird-study trip 
in the vicinity of West Galway and Charlton, N. Y. 
One of the birds lighted within a few feet of the party, 
and Mr. Rasmussen, who has been studying birds for 
25 years, declares that there is no possible doubt of the 
identification. 

A Remarkable Journey in Alaska was performed 
last winter by Archdeacon Stuck, already well known 
for his ascent of Mt. McKinley. His route extended 
around the whole arctic coast of Alaska, beginning at 
the west side, and thence inland to Ft. Yukon. He was 
received everywhere with cordial hospitality by the 
Eskimo. Two weeks were spent at Point Barrow, where 
the traveler had an opportunity of studying the largest 
Eskimo village in Alaska under winter conditions. 
During the subsequent journey of 250 miles to Flaxman 
Island the party saw only one human being and were 
housed only twice. The archdeacon describes it as ‘‘the 
barrenest, most desolate, most forsaken coast I have 
ever seen in my life; flat as this paper on which I write, 
the frozen land merging indistinguishably into the frozen 
sea; nothing but a stick of driftwood here and there, 
half buried in the indented snow, gives evidence of the 
shore.”’ For two weeks the travelers had to face a 
bitterly cold northeast wind, and the faces of all were 
continuously frozen. The heaviest task of all was the 
journey over the winter’s unbroken snow to Ft. Yukon. 
On this inland trip Stefadnsson and his party were en- 
countered and escorted to Ft. Yukon, where Stefansson, 
who was seriously ill, received medical attention. 
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Automobile 


Gas as a Fuel.—Experiments in England with 
ordinary producer gas as a fuel for internal combustion 
engines has shown that as the size and power of the engine 
increase the loss on producer gas diminishes. The fact 
that coal gas, although of lower calorific value than 
gasoline, gives better results is accounted for by the 
pressure of the gas in the bag which delivers this fuel 
to the engine with little or no ‘‘back pull.” 

Air Leaks.—A defect in the engine that is usually 
ignored is an air leak which prevents efficient regular 
operation. These leaks may be at the joint of the 
cylinder head, around the spark plugs, past the piston 
rings, or the valves may not be tight all of which would 
lower the compression and power. Others may occur 
sround the valve case or the joints of the intake mani- 
fold, which would occasion irregular ignition. It pays 
to guard against these defects. 

The Man Who Takes a Chance.—Too many 
drivers of cars are obsessed with the idea that they 
own the earth, and nowhere is this so apparent as in their 
procedure when they approach a railroad crossing. <A 
western railroad made observations of 20,000 drivers 
at crossings, which are summed up as follows: 525 
drivers smashed through the crossing gates when the 
gates were down and bells were ringing; 69'4 per cent of 
the 20,000 drivers looked neither to the right nor left; 
27y5 per cent looked one way along the track while 
going at reckless speed; 2;5 per cent took pains to look 
both ways. Only 35 drivers out of the 20,000 stopped 
their machines before crossing the tracks to make 
certain that no trains were approaching. The un- 
fortunate thing about railroad accidents is that the 
reckless driver usually escapes, and his helpess passengers 
are the victims. 

Exhaust Gas Poisoning.—With the advent of 
cold weather it may not be amiss to aguin revive the 
oft-repeated warning against running an automobile 
engine in a closed garage; although it is not likely that it 
will do much good, as there are always people who, if 
not entirely ignorant on the subject, will take a chance. 
The difficulty appears to lie in the impossibility of im- 
pressing a realization of how very little of this exhaust 
gas is necessary to produce fatal results, and inability 
of many people to understand that a gas that they cannot 
smell is dangerous. The gas you smell is that of in- 
complete combustion and from burnt oil; but the most 
dangerous gas has no odor, and the more perfectly the 
engine operates, the greater the quantity of the deadly 
gas. How dangerous it is may be appreciated from 
the fact that an amount as small as one-twentieth of one 
per cent in the air breathed is sufficient to produce 
poisonous results. 


Engine Efficiency.—As excellent as our automobile 
engines now are some engineers do not hesitate to say 
that they are far from as efficient as they should be, and 
might be, in the use of fuel. If improvements can be 
effected in this direction they will be duly appreciated; 
but the question arises whether the perfected engine 
will require any more skill to operate it than the present 
types. A favorite statement of manufacturers has lony 
been that their designs are ‘‘fool-proof,’’ and while this 
expression is not very complimentary to their customers, 
it, in fact, covers a considerable percentage of the driving 
public; and the splendid record of the modern car 
bears witness to the truth of the makers’ claims. There 
are undoubtedly many engineers who already know 
how to build a better engine, but are deterred from the 
attempt by the fear that they would not be properly 
handled. On the other hand, the very reliability of 
the modern engine makes the average owner indifferent 
to all technical problems of operation, and even to the 
proper care of their machines. 

The Rights of Pedestrians.— A Massachusetts judge 
has decided that the rights of an automobile driven on 
a public highway are not superior to those of a pedestrian, 
and this decision will probably have an important 
influence in many future damage suits in the ccurts. 
While this may have been sound law a hundred years ago, 
times and conditions have changed since, and there 
is no doubt but that the dictum will be considerably 
modified at no late date, and will hasten the settlement 
of a problem that has constantly become more pressing. 
The decision was rendered in an accident case where the 
defendant was guilty of a more than ordinarily truculent 
operation of his machine, with evident indifference to 
the rights of every other user of the road, and the cir- 
cumstances of the case undoubtedly influenced the 
sweeping decision of the judge. It is unquestionable 
that, as cars have become more numerous, they have 
practically monopolized the roads, and seriously in- 
fringed on the rights of the public; and as a matter of 
fact, even the little car has to give way to the big one. 
On the other hand, the pedestrians should not stray in 
the open road at will, particularly where side paths 
exist. But ‘‘car dodging’’ has become monotonous, and 
the respective rights, and particularly the duties, of 
each party should be equitably determined at an early 
date. 
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Great Britain at War 


Our Ally’s Stupendgus Effort with Men, Money, and Munitions, in Air, and on Land and Sea 


By J. Bernard Walker 











On the Western front 


‘YPEAKING recently of the magnitude of Great Brit- 
\/ ain’s share in the winning of the war, Mr. Otto H 
Kahn drew attention to the fact that it was a British char- 
acteristic not to indulge in self-advertisement, and that 
it was due largely to this that the 
record of the British Empire had not received adequate 
recognition With 
the American public and giving due honor 


magnihcent war 


a view to placing the facts before 


France, Italy, the Balkans, Egypt, Mesopotamia, Aden, 
Persia, Palestine, the northwest frontier of India, 
Kiaochau; Siberia, Northern Russia, New Guinea, Samoa, 
the Soudan, East Africa, West Africa, and Southwest 
Africa 

The above list is the answer to the German cuckoo 
ery, “Where are the English?’’ We are now permitted 


Throwing up earthworks around a British battery 


wounded. Judged on this basis we find that in the 
whole British Empire, 1,000,000 men died in battle, and 
by accident and disease, and today lie in a soldier's 
grave. Based on a ratio of three men wounded for one 

killed, the British casualties amount to over 3,500,000. 
We in America, who know what grief has come to us, 
due to some 53,000 deaths and 236 ,000 casualties, can 
appreciate the price that was paid by the 





achievements, an 


to Britain’s organiza- r 
with 


tion cf Americans, Alton B. Parker 
as chairman and Dr. Charles W. Eliot 
as honorary chairman, has planned a 
special day of tribute, 7th, 





December 


1918. which will be duly observed in 
New York and over six hundred cities 
throughout the country 


During the course of the war, the 
Screntiric AMEaicaNn has kept its readers 
in touch with the technical developments 
in all the countries and on the various 
fields of battle 


attempt to visualize the vast contribution 
Britain to the final and glorious 


The present article is an 


of Great 
success of Allied ar.ns 


The Army 

In August, 1914, the British army 
contained 250,000 regular troops, 200,000 
reservists, and 250,000 territorials (the 
old volunteers). By the middle of August 
two weeks after the outbreak of war, she 
placed her first expeditionary force of 
160,000 men in France. At Lord 
Kitchener called for volunteers, and the 
country bent itself to the task of building 


once 


up an army to meet the mighty forces of 








British Empire with its death roll cf over 
1,000,000 and its casualty list of over 
3,500,000. 

Perhaps the most brilliant feat of British 
arms was the rescue of Mesopotamia and 
Palestine from the Turk, and the utter 
annihilation of the Turkish armies in the 
field. The greatest battle of the British 
armies began on October 8th, which 
Frank H. Simonds designates as_ the 
‘decisive day,’’ when Foch threw three 
British armies against the Hindenburg 
Line between Cambrai and St. Quentin, 
with the result that they broke entirely 
through the wide stretch of those amazing 
During these weeks of con- 
tinuous fighting, the casualties were from 
35,000 to 40,000 a week. 

The official figures showing the total 
captures of the British army to date are 
not available at the present writing; but 
several weeks before the signing of the 
armistice, the total of prisoners taken 
on all fronts was over 400,000, of which 
nearly 300,000 were German prisoners 
The total number of guns captured is 
estimated at over 4,000; the majority of 
these were taken from the Germans in 
France and Flanders. 


defenses. 








the Central Empires { year later, or 
July 31st, 1915, 2,000,000 had en- 
listed in the army, and ten months after 
that, on May 25th, 1916, the Government 
that the total voluntary enlistment in the army and 
navy had reached 5,041,000. In August of the present 
year, Lloyd-George announced that there was a grand 
total of 8,500,000 men serving in the army and navy of 
Great Britain. 

As the war progressed German and Irish propaganda 
was quick to take advantage 


men 


announced 


Night picture showing transport bringing up ammunition 


to state that of the total of 8,500,000 fighting men, over 
4,000,000 were serving this year in France, over a million 
in Mesopotamia and Palestine, and the balance in the 
navy and in the various centers throughout the world, 
that are enumerated above. 

Perhaps after all, the supreme test of a nation’s share 
in an allied war is the casualty list—the dead and 


British Aircraft 


One of the most brilliant pages in the history of the 
army in the great war is that covering the aircraft 
forces. In 1914, the amount of bombs dropped by 
aircraft was practically nil. In May, 1918, 668 tons were 
dropped in a single day. On the western front, British 
aviators silenced 127 German batteries, destroyed 28 
gun emplacements, and caused 60 explosions in ammun- 





of the prominence which was 
given in the to the 
achievements of the troops 
from overseas—the Cana- 
dians, Australians, and New 
Zealanders — by suggesting 
that England, as usual, was 
sitting back and letting other 
people do the fighting for 
her. The following official 
statistics show how England 


held back: 


pre SS 





Per Cent | Per Cent 


Armed | Casual 

England and Wales 70 76 

Scotland 8 10 

Ireland 6 6 
Dominions and Colo 

nies : 16 S 


During the four and a half 
years of war, Great Britain 
has waged altogether seven 
different 





campaigns, and 
thanks to her omnipresent 
navy, she has been able t 
attack and defeat the enemy 
in no less than 18 different 
centers on the globe. British 





- 


tion dumps, etc. In one 
week in August, British 
aviators accounted for & 


total of 334 enemy machines 
and one Zeppelin. From 
July, 1917, to June, 1918, 
4,102 enemy machines were 
destroyed or brought down 
by British pilots, with a loss 
of 1,213 machines. 


The Navy 


It is a common truism 
accepted the whole world 
over, that but for the pre 
paredness and power of 
British fleet, Germany wou 
have succeeded quickly @ 


her monstrous attack 
civilization. The work 
the navy has been sul 


marized as follows: 

1. The High Seas Fleet 
of Germany, costing her 
$1,500,000,000 was con 
in its home ports. 

2. Five million five hut 
dred thousand tons of Get 
man shipping and 1,000,0 
tons of Austrian shippims 
was driven off the seas # 








forces have fought in the 
following localities: Flanders, 


British patrol entering Cambrai in 


the wake of the retreating Germans. Note the smoke and dust of shell fire 


captured, 














o- 406 4 —- 4 & uw 


coer © 13 bd 


No 
1,0 
aus 
bos 
fare 


for! 
arn 
gun 
bes 


mu) 


shit 
sigh 


Ad 

















November 30, 1918 


SCIENTIFIC AMERICAN 


435 





3. The overseas trade of a — 
Germany and Austria was 
strangled. 

4. The German Overseas 


Empire was torn from them. 
5. Two million enemy sub- 
jects of military age abroad 
have prevented from 
joining the enemy. _ 
6. Ocean communication 


been 


with the markets of the 
world has been denied to 
the enemy and secured to 
the Allies. 

The situation which the 
British navy established 
within 24 hours, remained 


unchanged to the close of the 


war. o 

During this war British 
warships have fought in 
every sea, either against 








es en mas — 





construction and requisitions 
to the amount of about 
4,250,000 tons. By the re- 
lease of shipping due to the 
increased production of food 
in the British Isles, the total 
increase of tillage since 1916 
amounting to 4,000,000 acres, 
there was a corresponding 
saving of the service of 
2,000,000 tons of shipping. 


British Women in the War 


In 1914 out of a total pop- 
ulation of 44,000,000 in the 
British Isles there were 
18,000,000 workers. Of these 
6,250,000 joined the fighting 
forces and 4,000,000 went 
into munition and other war 
work, leaving only 7,750,000 
of the original 18,000,000 to 








enemy ships or to support 
the Allied troops in land 
operations. It is officially 
announced that, in proportion to numbers serving, the 
casualties suffered by the British navy are higher than 
those in the army. 

In August, 1914, the British navy had a tonnage of 
2,500,000 and a personnel of 145,000 officers and men. 
Today it has a tonnage of 8,000,009 including the 
auxiliary fleet, and its personnel has increased to more 
than 450,000 officers and men. This does not include 
those in the Mercantile Marine, over 12,000 of whom 
have given their lives for the cause of the Allies. In 
1914, mine-sweepers and patrol boats numbered 12; 
they now exceed 3,300. 

During the first four years of the war, the British navy 
transported across the sea over 13,000,000 men, 2,000,000 
horses and mules, 500,000 vehicles, 25,000,000 tons of 
explosives, 51,000,000 tons of oil and fuel, and 130,000,000 
tons of food and other material for the use of the Allies. 
Every day of the year during the fighting in France and 
Flanders, the navy carried from England 7,000 men and 
30,000 tons of military supplies, and last April to make 
good the loss from the German drive, she carried from 
England to France in 30 days, 355,000 men. To date, 
the Royal Dockyards have docked and repaired during 
the war over 40,000 vessels, in addition to doing exten- 
sive repairs on Allied ships. 

Because of its terrible threat to the boys on our trans- 
ports and because of the coéperation of our destroyers 
and patrol boats with Great Britain, Americans have 
been particularly interested in the anti-U-boat warfare 
A statement made public shortly before the close of 
war showed that of the Allied warships engaged in anti- 
submarine warfare in the East Atlantic, 80 per cent were 
British, 14 per cent American, and 6 per cent French. 

Of the submarines engaged in hunting submarines, 
70 per cent were British, 17 per cent French, and 5 per 
cent American. Of the miscellaneous smaller patrol 
eraft, largely extemporized yachts and motor boats, 
86 per cent were British, 11 per cent French, 3 per cent 
American. The bulk of our craft of this type was en- 
gaged in protecting our own coast. 

British warships during their silent watch in the 
North Sea and other home waters, travelled in one month 
1,000,000 sea miles. In the same month the mileage of 
auxiliary vessels, including mine sweepers and patrol 
boats was 6,000,000 miles. In the anti-submarine war- 
fare, over one-hundred and fifty German U-boats have 
been destroyed. British submarines have been uni- 
formly successful, destroying two battleships, two 
armed cruisers, two light cruisers, seven destroyers, five 
gunboats, 20 submarines, and five auxiliary vessels, 
besides badly damaging three battleships. The sub- 
marines also destroyed 14 enemy transports, six am- 
munition and supply ships, and 250 steam and sailing 
ships and in this work no merchant ship was sunk at 
sight, and care was taken that the crews got safely away. 


The Merchant Marine 
At the outbreak of the war the tonnage of the Mer- 


Battleship evolutions at full speed in the North Sea 


chant Marine was 18,750,000, manned by 200,000 
officers and men. 

On the British Merchant fleet has fallen the great task 
of supplying with food, coal and other material, not only 
the far-flung British Empire, but also the great majority 
of the people of Belgium, France, Italy, Servia, ete. 
Over 1,500,000 tons was set apart for the service of 
France, to whom 2,000,000 tons of iron and steel was 
supplied in one period of 18 months. Of France’s im- 
ports 45 per cent, and 45 per cent of Italy’s, were carried 
in British ships, and 50 per cent of their coal was supplied 
by Britain and carried in her ships. 

Due to the fact that it has been the great carrier for 
the Allied cause, and has fearlessly traversed the sub- 

















Five million British women engaged in work formerly 
done by men. These two are testing mines 


marine zone, the Merchant Marine has lost over 9,000,- 
000 tons, or say 50 per cent of its original total. 

In carrying on against the ferocious submarine warfare, 
the 200,000 officers and men, despite the loss of 12,000 
seamen and 15,000 non-combatants, have shown un- 
daunted heroism. The President of the Board of Trade 
reported in thé House of Commons (May 15th, 1918), 
that there had not come to his attention a single instance 
in which either officers or men had failed to take out their 
ship when it was ready to sail. 

The tonnage entering and clearing United Kingdom 
ports rose from 6,336,663 tons in January, 1918, to 
8,158,639 tons in August, 1918. 


The losses through submarines were offset by new 


carry on the trade, etc. of 
the nation—and they did it, 
thanks to the patriotism and 
ability of the women of Britain. 

In 1914 there were 200,000 female workers. In 1918 
over 5,000,000 women were doing 1,701 different kinds of 
work formerly done by men. 

The following table includes only a part of these 
activities of the women: ; 


Munitions .. ‘ad be dh Ana Aaah eed 1,000,000 
Engineering and chemical trades............ 500,000 
Farm laborers de 300,000 
Army and Navy Service.................6: 30,000 
In Government offices, etc................-. 500,000 


The munition output, to which the women so largely 
contributed, not only supplied the whole British army 
but was able to furnish large amounts to the Allies. In 
1918, the output had risen to 12,000 tons per day. 


As Banker for the Allied Cause 

In addition to holding the seven seas secure and 
maintaining an army of 8,150,000, Great Britain, as 
Lord Curzon stated on July 29th, 1918, “has been the 
feeder, clothier, armorer, banker and universal provider 
for the Allies.’”” Previous to our entrance into the war 
she had loaned to the Allies the huge sum of over 
$8, 000,000,000. 

During the war the National Debi has risen to $42,- 
000,000,000. The taxation, which in 1914 was about 
$1,000,000,000, in 1918 has risen to $3,270,000,000. 
The response to the Government Loans has been well 
distributed; for out of 44,000,000 people some 19,000,000 
have invested in the War Bonds and War Savings Cer- 
tificates. At the opening of the fourth year of the war, 
a popular Victory loan of $5,000,000,000 was raised in 
30 days. Since that time, the great drives for money 
have been abandoned, and the people contribute a steady 
flow of about $125,000,000 per week. 

> > * * * 

The foregoing is at best but a skeleton outline of the 
contribution of the British Empire to the vast Allied 
operations, which have resulted in the overthrow of the 
foulest and most stupendous effort ever aimed at the 
security of modern civilization. 


New Idea in Potato Growing 


[t is rather curious that practically ail over the world 
the gathering of the potato crop is carried out in con- 
junction with the destruction of the plant. Lately it has 
been proved that an enormous increase in the yield may 
be ensured if the plan of picking the potatoes is adopted, 
Some interesting tests on the following lines were made 
in England, with astonishing results. When the potato 
plants had grown to a fair extent the largest tubers that 
could be discovered were grubbed up. These were 
located and taken with as little injury to the roots and 
shoots as possible. A second gathering of tubers was 
made after about another month. It was noticed that, 
after the tubers had been picked, the plants started to 
grow with a renewed vigor. 
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Admiral Rodman, U.S. N., visits Admiral Beatty on his flagship ‘‘Queen Elizabeth” 


The Grand Fleet—forward guns of a dreadnought 
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The Farm Accounting Problem 


A Practical Scheme by Which the Farmer Can Know Where He Stands Financially 


OME one aptly remarked that considering the amount 
of talk about the weather it’s a wonder no one ever 
did anything about it. Talk, talk, talk, but no action! 

This is the way many feel about the farming situation. 
Everyone complains about inefficient farming methods 
but no one seems to be able to offer any practical solu- 
tion. The great cvy has been ‘apply business methods 
to farming’ forgetting perhaps that farming is not only 
a business but also an art and a science—occasionally 
a pastime. In its aspect as an art it is as difficult to 
apply business methods as it would be to standardize 
portrait painting under the guidance of an efficiency 
expert or a certified public accountant. However, with 
certain reservations, farming, under the constantly 
increasing use of machinery, is becoming mainly a 
business and less an art; so it can profit by the ex- 
perience of other industries which have only attained 
their high development through certain well defined 
business principles. Perhaps the most. important of 
these is the keeping of accurate records of the main 
factors upon which success or failure depend, analyzing 
these records and basing future plans upon the recorded 
experience of the past modified by the best judgment 
obtainable. 

The ancient and greatest of industries has been the 
last to recognize the advantage of the business methods 
that have been developed in the newer upstart industries 
of manufacturing, transportation and_ distributing. 
Farming, the backbone of our prosperity, of our very 
life, has been slow to break away from its great tradi- 
tions, the traditions of the skilled husbandman who 
learned the art of farming from his father, and from his 
father’s father, each succeeding the other upon the same 
or nearby lands, every inch of which they knew as only 
he can know a tract of land who has been born and raised 
on it, has heard the story of its past, has watched the 
crops follow upon each other in the round of years— 
some bountiful, others scant. 

This has been the ancient tradition of agriculture, and 
still was in parts of the old world until the war put an 
end to the normal conduct of every peaceful pursuit. 
In the new world, a new tradition became 


By Edgar L. Smith 


from a mass of data assembled from a large number of 
far<-. If these remote blessings were all that a farmer 
eculd expect, the task of persuading him to break with 
tradition and become a business man in the modern 
sense would seem hopeless. But the first benefits will 
come right home to each farmer personally who gets 
lined up right on the proposition. . 


Farming as a Business 


In the first place, his standing at the bank will be 
improved 100 per ceat. Any banker will lend more 
freely to a man who can show a set of accounts. A great 
deal has been written about the inadequate credit 
facilities of farmers, but where, pray, is the merchant 
or manufacturer who can borrow money with no balance 
sheet, no inventory, no profit and loss statement to 
show his banker? 

When a farmer keeps books, his credit will take care 
of itself up to the point that his enterprise deserves. 
Farm accounts solve the credit problem. 

But more important than credit, is the question of 
profits. Farm accounts, properly designed, bring 
promptly to light those losses and leaks which if allowed 
to run, will eat deep into profits if they do not swallow 
them whole. 

Then there are the experiments—the small ventures 
that every farmer undertakes. It is of the utmost 
importance to know in dollars and cents just what these 
amount to, and to know their proper relation to the rest 
of the farm operations. Costs and profits estimated 
for one department alone are often misleading. Get 
costs accurately—but fit them in with the costs and 
profits of the whole farm. Only in this way will the 
result be dependable. If this is done intelligently, it 
is often safe to expand a successful small venture rapidly 
into a main source of revenue. Complete figures give 
confidence, and rightly so. 

Then there are the dealings with the creamery. Ifa 
group of farmers have accurate and complete figures to 
show that the price they get for their milk is too low, 
the creamery is bound to listen. They know that it is 


be a good thing, but they will add: “Have you ever 
tried to keep a set of books on a farm, making your 
records after a hard days’ work in the field?”’ 

And right here is the stumbling block. Farmer’s can’t 
keep books. There is no argument about this. Ap 
system of farm accounts that calls for bookkeeping by 
the farmer himself, is doomed to failure before it gs 
except in a few isolated cases. And in these cases jt 
will generally be found that the man who keeps the books 
is a better bookkeeper than he is farmer. If he gy. 
ceeds at farming it is because he has a first-class farmer 
working for him. 

The mental equipment and training of a first-class 
farmer are radically different from the attributes that 
are called for in a first-class bookkeeper and accountant, 
But that is not the sum total of the difficulties in the way 
of the general introduction of accounting on farms. The 
truth is that the trained accountant, the man who hag 
spent his life meeting the wide variety of accounting 
problems presented by modern industrial organization, 
will fall down completely in the face of the special 
problems presented on a farm. It has happened again 
and again. The reason is that the transactions on a 
farm compare in complexity with those of very large 
industries which have a high proportion of interdepart- 
mental business, and to this is added a continual shift of 
labor and equipment from one department to another, 
When to this is added the fact that it is impracticable 
to weigh, measure and record all the supplies used, the 
problem appears in its true proportions: An accountant 
will suggest methods by which all these matters may be 
controlled and recorded, but it will be found that the 
cost of keeping the records will exceed their value because 
of the relatively small total business of the farm. 

The five years of study which my organization hag 
devoted to this problem, at close range, shows that it 
resolves itself into three parts: First, to assemble the 
really valuable data of farm operation in a form that 
would be of practical value to the farmer; second, 
to reduce the records on the farm to the utmost of 
simplicity; finally, to obtain really valuable results at 
such a low cost that every farmer can 
afford it. 





established, the tradition of farming great 





areas of virgin soil, exhausting them and 
moving on to new land. A rough and 
ready farm practice grew up and flourished 
unhindered by any economic pressure. 
Both of these great traditions have been 
overturned by the Great War. ods. 


What is Wrong with Our Farms? 


We need not concern ourselves at once 
with agricultural problems of the old 
world for our own problems are many and 
great. Even before the Great War, 
economic pressure was making itself felt 
upon the farmer. New areas of fertile 
land could not be had for the asking. 
The pressure of population drove the 








break even. 


‘ARMING is becoming ever more a business and less an art. 
has been the last industry to recognize the advantage of business meth- 

The farmer doesn’t know what he is worth, what his income is, what 
his costs amount to or what they are for, where he is making money and 
where he is losing it, what it costs him to live, how much he must make to 
He can neither buy nor sell nor borrow nor pay taxes with 
any secure knowledge that he is getling what he should get or giving only 
what he should give. He believes that he can not keep books, and in this 
belief is probably right. But—there is a way out, and this story points to it. 


But it 


Starting with the unescapable premise 
that a farmer cannot keep books or, if he 
does, can rarely analyze them in a manner 
that will develop really valuable informa- 
tion about his farm, the first principle 
that we established in our work was to 
take all the bookkeeping off the farm. 


How Can It Be Done? 


The farmer is regarded as the manager 
of a plant would be regarded in a manu- 
facturing operation. He is supplied with 
a simple set of forms upon which the daily 
transactions in cash, labor and _ suppiies 
are recorded. The forms which he uses © 
are bound in such a way that he keepsa | 

















price of good land so high that fixed 
charges became a burden—reducing the 
margin of profit and lowering the standard of living to a 
point where the native American farmer has been dis- 
placed in many localities by the foreign-born willing to 
adopt a lower standard while the natives went into city 
industries. 

There had been a constantly increasing exodus from the 
farm right up to the opening of the war. The war came 
at a time when farming was groping for the answer to 
its many problems, and it disturbed all the factors upon 
which American farm practice had been based. It has 
done the same with other industries; but in the case of 
other industries, it found them organized—those engaged 
in them had figures based upon accurate records with 
which to defend themselves against encroachment and 
ruin through unwise laws and regulation. 

In dealing with the most important industry of all— 
farming—the law-makers have nothing to go by, no real 
data. When they try to establish a fair price for milk, 
for wheat, for potatoes, it is the middleman, the dis- 
tributor who presents the figures and tells what the 
farmer should get. The farmer has no figures. He has 
kept no books, he has no evidence to present before the 
court of public opinion to defend himself against those 
from whom he buys his supplies and from those to whom 
he sells his products. 

They keep books—oh, yes; they know that they 
could not stay in business a year if they did not. And 
now the farmer is awake to the advantages that are not 
his because he has not followed what has proved the 
only plan upon which a really successful business can 
be built up. Every successful business today has 
progressed through a constant knowledge of where it 
stands financially and a careful analysis of records which 
show where its profits come from and where it is sustain- 
ing losses. It is through constant vigilance, made possi- 
ble only through intelligent records, that undue losses 
are forestalled and disaster avoided. 

It is not only in this broader sense that farm accounts 
benefit the farmer. These general benefits will be 
derived only as the great majority of farmers keep 
accounts and keep them upon some standardized system 
that will make it possible to draw accurate conclusions 


to their interest to have the farmers in their section 
prosper. But if everybody is guessing, they will guess 
with the best of them and will probably guess low. 

These are some of the benefits of accounts and cost 
records; but they are not the every-day, year-in-and- 
year-out benefits. The greatest expense items in farm- 
ing are the labor costs—man labor and horse labor. 
Nothing calls for closer study than the problem of finding 
the best distribution of man hours and horse hours. An 
analysis of these items every month and at the end of 
the year by a thoughtful farmer will point the way to 
the saving of many dollars; by arranging the balance 
between acres, live stock, rotation and man-power so 
that the men put in the highest possible percentage of 
their time in profitable work and the horses are kept 
busy the largest number of hours throughout the year 
earning money. 

Next in importance is the matter of feed, both for 
work animals and other live stock. Feed prices are 
constantly changing and it is the man who knows just 
what it is costing him to keep his stock, and the cost of 
each item in the ration, who is in the best position to 
change his feeding practice in response to these changing 
conditions, and make a profit. 

These are only a few of many ways that a farmer can 
improve his farm management and his profits by the 
careful study of accurate records intelligently analyzed. 
Others will occur to every farmer. But today there is 
still another reason why every farmer must keep account, 
and that is the income tax report that he must file. 

To make this out he must keep accounts of some kind 
and the time is ripe therefore to help him keep a set of 
records that will not only meet the income tax require- 
ments but will also point out to him, along the lines sug- 
gested above, how to organize his business, obtain 
better credit at the bank, and make larger annual profits, 
all through the intelligent use of practical records 
sensibly analyzed. 


“It Can’t Be Done” 


Every business man will accept all this as axiomatic 
and most up-to-date farmers will agree that it would 


copy of all his records, mailing the original 
to a bookkeeper. 

The question arises then, as to who is to be the book- 
keeper? In our work to date, we have dealt principally 
with business men who own farms, because they quite 
naturally have been leaders in the movement for better 
farm accounting, and it frequently happens that they 
have in their offices a bookkeeper who can be instructed 
in the proper method of keeping farm books. But fre 
quently, even when such bookkeepers are available, the 
owners prefer to have their accounts kept in our own 
office, because unless a bookkeeper is familiar with 
farm practice some very absurd mistakes are made. 

The best combination is a man familiar with book- 
keeping who also understands farm practice, so that he 
may properly interpret the records made by the farmer, 
even if the latter are not as complete as would be desif 
able. Even when the posting is done by a bookkeeper we 
frequently send our own farm accountant out at the 
end of the year, to close the books and draw off analyses. 

In picturing the future development of farm account 
ing we can see several lines along which it can progress. 

The first line would be through country banks. No 
set of men are more interested in improving the farming 
practice of their community than country bankers. 
They all employ bookkeepers who are familiar with 
farm practice. They can afford to encourage their 
farmer customers to have their books kept at the 
and can offer them a direct benefit as they can more 
safely make loans to such farmers. 

Another line along which this work can develop # 
through individual bookkeepers in country tows, 
making a study of it and keeping the books for a group 
of farmers. : 

Then there are the Federal Farm Loan Associations, 
which have an interest and a right to be posted on 
transactions of their borrowing members, and theré af 
other farmer associations that might take the subject up. 

As one good bookkeeper can keep the accounts of 
about ten farms, the cost to each farmer need be 
excessive, though farmers who have not kept any re 
ords will undoubtedly be surprised at the amount 
can really afford to pay to get good records and 80% 
lyses upon which to base their future plans. 
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Reconstructing Ocean Highways After the War 
How To Make Our Shipping Go Around, and Have Ships When and Where We Want Them 


HE sea-borne trade of the world was carried, before 

the war, by multitudinous ships of different speed, 
character and carrying capacity. Shipping rates were 
not computed on a basis of distance alone, but were also 
influenced by operation costs, speed, tonnage supply 
and demand, period of the year, character of merchandise 
and many other factors of more or less importance, 
too numerous to mention. The result was that rates 
varied widely, so that the consignor of merchandise, 
especially if of large bulk and requiring a considerable 
tonnage for its transport, was rarely able to estimate in 
advance his shipping expense. Many of the influences 
thus determining ocean freight rates are characteristics 
inherent in the operation of ships. Others can be 
avoided as resulting from long-standing habit in what 
must be called bad management and bad engineering 
of ocean traffic. 

Conditions have already changed somewhat since 
governmental control has become supreme. Water 
transportation rates are still high, and there is a scarcity 
of shipping easily explainable on the ground of the enorm- 
ous demands resulting from the war, but there has been 
an absence of rate fluctuation which would only a few 
years ago have been thought impossible. Governmental 
control has stabilized rates, even if by the power of 
might, and it has at least provided shipping for 
the most urgent needs of the nation; but it has not been 
a cure for all ills. One of the principal causes of freight 
fluctuations in pre-war times still remains—the preva- 
lence of empty shipping on the leading water routes of the 
world. 

There is no more difficult problem in the economics of 
transportation than that of providing carriers for all 
wants without wasting tonnage in the attempt to con- 
centrate it at the points where it is required. On our 
railroads we have vast stretches of track given over to 
trains of “returning empties,’ because loads can be 
found for them in one direction only. On the rapid 
transit systems of our great cities we have the tracks 
leading out of the business center cluttered up during 
the morning rush-hour with trains bearing only the 
operating crews, while in the evening the reverse is the 
ease. Even when we come to install motor-truck routes 
over the highways, we find the limiting factor to be the 
extent to which return loads can be provided. And just 


By L. W. Schmidt 


so it is with ships. The empty ship costs money for its 
operation, and this money must come from the ultimate 
consumer of tonnage. The most dangerous enemy, 
before the war, of cheap and permanent rates was the 
existence of a great bulk of unused tonnage floating from 
port to port in search of employment. 

After peace has become effective, and when govern- 
mental control is withdrawn, a return to pre-war con- 
ditions may be anticipated. But there must be no 
return to conditions under which shoals of empty hulls 
raced around the seven seas in an endless search for payiug 
freights. There should be an end to a system whereby 
merchandise rots in one port while shipping men are 
clamoring for freights in another. 

The men of the old school will hold that whatever 
may be the conditions in ocean traffic after the war, 
freight will have to be carried from the points where it 
is found to the points to which it is consigned. This 
is true enough; but it is equally true that shipping has 
not paid as it might have, and that shipping men have 
always taken exceptional risks as compared with those 
laid upon men engaged in the general course of enter- 
prise. If every ship sailing the ocean could be operated 
with a full cargo for every voyage there would be no 
complaint that ships do not pay. Transportation, 
of course, is different from ordinary business enterprise. 
A certain surplus of facilities must be kept in reserve, 
against a time of unusual pressure. But the bald fact 
is that unless a use can be found for this surplus, we 
cannot afford to maintain it. 

The world produces an enormous quantity of trans- 
portable merchandise, and the producers are always 
willing to send their goods from point of production to 
markets of consumption, provided they can do so at a 
rate low enough to make a profit on its sale. It has paid 
shippers frequently to take building bricks from Antwerp 
to Buenos Aires, though they are made very cheaply in 
South America; and many other so-called non-paying 
freights are carried when others are not obtainable. 
Cannot this be made a general rule to be followed by 
tramps and slow steamers in order to avoid the dis- 
advantage of having to send empty tonnage from one 
port to another? Again, would it not be possible so to 
organize the distribution of merchandise to points of 
shipment as to eliminate the danger of sudden accumula- 


tion? Such a condition, when once set up, is difficult 
to overcome, and invariably leads to loss to the owner 
of the goods, who pays a higher price for transportation 
and receives less for his goods in consequence of the over- 
supply. 

International control of the world’s shipping-has been 
proposed, is an eminently sensible measure, and enjoys 
much likelihood of eventual adoption. But to make 
useful the existing shipping at lowest price under a 
system of international control the fitst essential is a 
corresponding control over distribution of the world’s 
merchandise. It would be necessary to prevent the 
producer of rubber in the East Indies from sending his 
product to London instead of to America where it is 
consigned. Europe should live from the hides produced 
in Russia and Asia, leaving to America those from 
Argentine and her neighbors. The products of Europe 
again should find their principal markets in parts of the 
world favorably situated for their distribution. 

It is clear that inflexible and universal application 
of the principle thus brought out is not feasible. But 
some sort of control, both of shipping and of raw materials 
will be required for a while after the war. After the 
period of rehabilitation is gone, however, a return to 
normal conditions is looked for, with free competition 
of commerce and shipping. It is with this period that 
we must be mostly concerned. When it is reached, 
whatever form of governmental control over production 
and distribution is undertaken, it must not be of an 
arbitrary character. To be a useful adjunct to inter- 
national trade,and commerce its aim must be the re- 
moval of the causes that have led to pre-war conditions 
in international traffic, not a mere regulation of ocean 
lanes and terminals. 

There is a vast fundamental difference between rail- 
road and shipping transportation. The railroads are 
tied down to the rails on which they run, but their 
terminals are in the hands of their builders, and may be 
erected wherever necessity arises, Ships, on the other 
hand, have at their disposal the unrestrained paths 
of the sea, while their terminals are predestined. While 
railroad distribution can therefore be made to a certain 
extent independent of geographic limitations, shipping 
must always depend upon its ports; whatever route it 

(Continued on page 445) 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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The Self-Loading Rifle 


To the Editor of the ScreNnTIFIC AMERICAN: 

In his interesting article on the self-loading military 
rifle which appears in your issue of October 5th, Mr. 
Crossman, in describing the action of recoil-operated 
arms, speaks of the retractor spring as having an appreci- 
able effect in resisting the backward thrust of the car- 
tridge in the chamber. This statement attributes to the 
retraction spring a function in which on analysis it 
appears to play a negligible part. 

The retractor springs in self-loading pistols of the 
Browning type are light enough to permit the bolt being 
drawn back by hand, while the pressure of the cartridge 
is measured in thousands of pounds, even in such a small 
arm as one of 32 calibre obviously a 10- or 15-pound 
spring has little effect in resisting the cartridge thrust, 
and its only real function is to store enough of the energy 
of the recoiling parts to raise the hammer, insert a fresh 
cartridge and to return and hold the bolt against the 
cartridge. 

This point was demonstrated several years ago in a 
rough test of the action of an early model of a 32-calibre 
Colt automatic pistol. The arm was of the ‘‘blowback” 
type with the barrel locked to the frame and a free 
breech-block. The retractor spring was removed and 
the pistol was fired in that condition. The breech-block 
flew back and ejected the empty shell as under normal 
conditions, and nothing unusual happened except that 
the breech remained open. The empty shell showed no 
sign of bulging or the possible tearing apart referred to 
by being ‘‘glued” to the barrel under the high pressure. 

The tearing apart of the shell would naturally occur 
if the total surface of the shell in contact with the cham- 
ber were exposed to the gas pressure within and not 
balanced by pressure without. In the blowback pistol, 
the shell undoubtedly does slide out of the chamber a 
short distance (by computation, a little over , of an 
inch in the 32-Colt), during the interval of time taken 
for the bullet to travel the length of the barrel, and the 
shell is not injured thereby. 

The action of the ordinary hydraulic cup-leather, 
which operates as a fluid pressure check in a manner 
similar to the shell, disclosed by a consideration of the 
wear which takes place, may afford an adequate explana- 
tion. Nearly all the wear in a cup-leather takes place 


on a narrow surface of the lip adjacent to the rounded 
portion. The pressure on the inside of the lip is, there- 
fore, balanced by pressure on the outside, except at the 
narrow surface of wear and contact. On such a surface, 
which is quite narrow, the total pressure and resulting 
friction are relatively small. 
Lucien E. Picouer. 

Washington, D. C. 


Engine Power and Weight 


To the Editor of the Screnriric AMERICAN: 

In your issue of October 5th (‘‘ Evolution of the Air- 
craft Engine,’’ page 270), I note that you quote the 
Langley-Manley motor of 1901 as 2.9 pounds per horse- 
power, and couple with the quotation the statement 
that, ‘‘It was nine years ahead of its time in the matter 
of power output, and 16 years ahead in its weight per 
horse-power.”’ ° 4 

It seems to me that this statement is misleading, since 
the power used was steam, and therefore limited in its 
enduring capacity to a few minutes. A motive power of 
this kind should be properly classed with that of rockets 
or similar projectiles, which depend for their energy upon 
the rapid generation of highly heated gases which pro- 
duce tremendous power for a short space of time. 

The immense weight of water and fuel required for a 
steam engine having anything like the flight period of 
the modern aeroplane would be so great as to render the 
machine practically inoperative. 

The above does not in the slightest degree detract 
from the brilliant conceptions and achievements of 
Professor Langley. Had he been possessed of the motive 
power of the present day, he could undoubtedly have 
designed a machine of man-carrying capacity with a 
sufficient flight period to have demonstrated practically 
the high utility of this form of mechanism. 

Etwoop Haynes. 
Kokomo, Ind. 


How Much Further? 


To the Editor of the Screntiric AMERICAN: 

In your issue of October 5th, I notice a letter from Mr. 
John about the origin of the toothless saw. 

I will say that I remember going, when a small boy (I 
was born in 1846), with my father to the Norwich Foun- 
dry and Machine Shop, at Norwich, N. Y. When he 
got his business done he was invited to go upstairs and 
see their “sheet iron buzzer.’ He went and I followed. 

Three or four head men of the company were at a saw 
table. They had a circular piece of sheet iron about 
five or six inches in diameter, mounted on a shaft at the 
table. They were demonstrating it on cast iron bands 
about 2 by 4% inches. I recall vividly how the “buzzer”’ 
hummed when it was started. 

The bands were cut by this buzzer in the way already 


described in your columns, with an accompaniment of a 
stream of fire about two feet long, which seemed to me 
the most wonderful thing I had ever seen, so much so 
that I have always remembered it, and always will. 

I should place this in the early fifties—perhaps in 1853. 
I would suggest that this toothless saw was developed 
quite independently at different times and in different 
places. It seems out of the question to suppose that, 
from any single origin, it could have spread over so large 
an area without coming into greater popularity. 

C. W. Powers, 

Preston, N. Y. 


Quantitative Spectrum Analysis 


To the Editor of the Scientiric AMERICAN: 

I notice an article in your October 19th issue, under the 
above caption. Some years ago I was interested with the 
late T. F. Witherbee, of Port Henry, in the analysis of 
open-hearth steel. We were confronted with the fact 
that the time taken to determine the essential contents of 
the steel was such that it showed what had been, but not 
what was; for no matter how careful the furnace man 
was, the contents of furnace was always changing. This 
led us to the idea of burning the sample in an electric 
arc, and determining the carbon, etc., by the spectrum; 
but owing to our lack of facilities we were unable to carry 
out our idea. I still believe that this could be carried 
out to great advantage in steel making, where time is a 
prime factor. 

W. Viacers. 
Durango, Mex. 


Organization of a National Salvage System 


R. B. M. BARUCH, chairman of the War In- 
dustries Board, in a recent circular states that the 
Government has long felt the need of a national salvage 
system, and recently the situation has become more 
critical, especially with regard to the paper and pulp 
industry. To the end of securing an adequate method 
of collection, the War Prison Labor and National Waste 
Reclamation Section of the War Industries Board has 
been organized and a working plan for every organized 
community, including towns with 5,000 population 
and the outlying districts to the large metropolis centers, 
has been formulated which covers a wide scope and takes 
care of the organization, collection, disposal, and the 
prices to be received on all waste materials. 

The most important materials desired to reclaim at 
the present time are paper, cotton and woolen rags, steel, 
copper, brass, zinc, rubber, tin, leather, lead and tin foil. 

With the organization of the loca! councils, through the 
War Prison Labor and Naticnal Waste Reclamation 
Section, collection and disposal methods will be arranged 
for everyone—the households, apartments, department 
stores, office buildings, city, State, and Federal buildings. 
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The “high linc” of steel cables strung from tree to tree, with ground cables to give rigidity 


Getting Out Airplane Spruce 


The Engineering Aspects of This Feature of Our Program 
By Fred W. Vincent 


\ THEN America entered the war, and the urgent call for 
; airplane spruce was made, it found the nation worse 
than unprepared. For Britain, France 
and Italy had been buying every available stick of this most 
precious of flying woods. Practically all accessible spruce 
along the water courses and logging roads had been cut in 
the Pacific Northwest—the only place in America where this 
variety of timber grows in marketable quantities sut 
America has been able to supply herself and her allies with 
almost one million feet of airplane spruce daily. When it 
is remembered that approximately 85 per cent of the tree 
must be wasted to secure the perfect lumber so vital to our 


two years, Great 


airplane program, the splendid accomplishments of the last 
few months can be dimly appreciated 

The results now being attained are due almost wholly to 
the unparalled feats of engineering performed by the civilian- 
soldiers known as the Spruce Production Division of the 
Signal Corps of the United States Army. These men, drawn 
from all ranks cf life faced, not onky the vital element of 
time, but likewise, natural conditions by far more severe than 
along the battle front of France or Flanders. 
Heavily timbered mountains that range in height 1,000 
to 5,000 feet—impenetrable underbrush—deep canyons 
swift roaring mountain torrents—clay and 
and the heaviest rainfall in America to make the region a 
running sea of mud in winter time, are a few of the obstacles 
that stood in their way Added to this, the men to whom 
was entrusted the stupendous task of “Getting out the 
Spruce,’’ found the country practically unsurveyed and tapped 
only slightly here and there by logging roads. Much of its 
wild topography had never been trod by man. 

But the nation had to have the spruce. Without it, the 
$685,000,000 airplane program would have been absolutely 
Spruce, due to its lightness, great strength and 
It was with full 


any found 


soapstone soils 


worthless. 
long fiber, is the king of wood for aircraft 








realization of this fact that the Spruce Production Division 


was organized in Novem!e’, 1917, and undertook its huge 


task. 

While surveyors and timber cruisers were engaged in 
reconnaisance, Colonel (now Briuadier General) Brice P. 
Disque, from his headquarters in Portland, Ore., called 


upon timber workers to hand-rive the spruce. This method 
necessitated spruce production almost wholly by manual 
labor It maintained production, however, at better than 
two million feet per month. Experience, by this time, had 
shown that the lumber mills were unable to saw the rived 
cants without terrific waste of the precious material due to 
the fact that the wood must be sawed to grain and the grain 
is slightly spiral 

This brought the division face to face with three great 
First, sawing operations—second, 
adequate transportation—and lastly, maximum = spruce 
production. It took just 45 days to build, at Vancouver, 
Wash., the largest spruce cut-up mill in the world. 

Meanwhile maps had been made, the greatest 
spruce located, and locations for logging roads to tap them 
tentatively selected. In addition, logging roads already 
laid to spruce stands had been extended. As an indication of 
the rapidity with which the movement got under way, a 
report of the first four months of work shows that the govern- 
ment had obtained for loggers more than $1,500,000 worth 
of donkey engines, $750,000 worth of steel rails and had, 


problems. economical 


stands of 


through the cut-up mill’s operations, affected a saving of 
75 per cent in the aumber of freight cars necessary to ship 
lumber east, amounting to about 3,000 cars a year 

Spruce production, in the meantime, had jumped to 5,000,- 
000 feet per month. The Spruce Production Division had 
increased from a few officers to more than 5,000 soldiers, and 
in addition, 80,000 of the civilian timber workers in the 
Northwest had been organized under the name of;the Loval 


























A donkey engine hau ing itself across a 
ravine on skids and log rails j 
laid for the purpose 




















The fellers have done (heir work; the dogger, chasers and riggers iow step in 








The logs are split by hand, with wedges, pore ne . 
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iteh-water tow of a log raft to convey the spruce from 
the terminal of the logging road to 
the mills at tide water 














The terminal of the logging ailroad, where the logs are slid into the water and made into rafts 


Legion of Loggers and Lumbermen—men pledged to uphold 
the government and to ‘Get out the Spruce.” 

Armed with the cruisers’ reports and their own surveys, the 
engineers began actual logging railroad construction last 
spring. The fruits of their labor are being harvested now. 
Thirteen roads, each from three to 72 miles long, have been 
built into the timber. They comprise a total of 173 miles of 
main line, 181 miles of spurs; and 1,500,000,000 feet of spruce 
has been opened up. Some of these lines are standard main 
line construction because of their salvage value after the 
spruce is cut. Others are only temporary. All are de- 
signed to carry heavy logging traffic during the rainy season 
which now is on. 

This necessitated many types of construction. 
clay soils, all the track is heavily ballasted. Where large 
excavations or embankment work was necessary, beach 
sand, in some place a foot thick, was laid on all fills before 
ballasting. Cuts are ditched 18 inches deep to assist in 
keeping the roadbed dry. Although the Coast Range, the 
Olympics and the Cascades are among the roughest moun- 
tainous regions in America, the railroad grades have been 
kept under two per cent, for the most part, and on the main 
lines with very few exceptions, the curvature has been kept 
under six degrees. 

Much stringer and pile work has been done. Several of 
the lines were built entirely of logs 36 to 60 inches in diameter, 
placed on cross logs by donkey engines and ties notched into 
them. Many bridges have been built—some 80 to 90 feet 
high, mostly of combination pile and framed trestle. On 
steep slopes where slides were liable to occur, heavy cribbing 
was placed 

Delivery of material for these bridges was one of the most 
difficult problems faced. Finally it was solved by making 
rafts of thegmaterial, towing them to sea, and, when the tide 
was setting in, releasing them from the tugs and trusting to 
the life-saving station guards to land them safely. 

Thousands of caps, stringers, ties and construction timber 
was handled in this way. In addition, much of it was hauled 
by motor trucks along beaches and then through forests on 
planked roads built especially for the purpose. This rapid 
construction was made possible only by the splendid coépera- 
tion of soldiers and civilians who have kept only one thought 
always foremost—‘‘ We must produce the spruce.” 

Under the direction of Major W. A. Welsh, who, in private 


Due to the 


life has charge of the Palisades Park Construction along the 
Hudson River, 11,000 soldiers built the spruce logging roads 
this year. And now, despite the torrential rains, the spruce 
is being transported to the mills. 

The Vancouver cut-up plant is designed to produce the 
finished airplane stock. For this reason the logs are first 
sawn into square cants. at tide-water and mountain mills. 
The work is done by civilians and soldiers, working side by 
side. From these mills the cants are loaded aboard the 
commercial railroads and rushed to the cut-up plant where 
the lumber is sawed into proper dimensions for the airplane 
factories. Here all lumber except the perfect stock is cast, 
out to save car space. The mill is run 24 hours a day. It 
has 10 headsaws and 4,000 soldiers comprise its force. 

Logging operations call for great skill and great amount 
of equipment. Outside the actual felling of the trees, many 
of which are 10 feet in diameter, and more than 200 feet 
high, most of the operations are carried through by steam 
power. ‘This entails much expense on straight !ouging opera- 
tions. But for spruce the cost is even greater because this 
tree, unlike Douglas fir or other western woods, does not grow 
in solid stands. The best spruce stands do not average more 
than 20 trees to a hundred and a large percentage of these are 
unavailable because they are knotty or twisted. 

In many operations the logs are snaked to the logging road 
by donkey engine-drawn cables. On steep hillsides these 
powerful engines mounted on skids drag themselves to the 
timber under their own power. 

High line operations likewise are followed with splendid 
success, particularly in the heaviest timbered and roughest 
regions. The logs are carried by steel cables through the air 
bodily, sometimes for half a mile. Power is provided by 
donkey engines and the cables are swung on huge blocks 
lashed to the tops of ‘‘spar trees’’ which are anchored by 
other steel lines so they can withstand the terrific strain. 

Thousands of troops are engaged in actual logging work. 
They labor by the side of civilians at the same rate of 
pay and take great satisfaction in the fact that they have 
made good at their task. They are getting out the spruce 

and are doing it so well that Thomas Ryan, head of the 
aircraft production board, was able to plan, shortly before 
the German collapse, that at least a regiment of them be 
spared from their present labors and allowed the high privi- 
lege of taking their place on the actual battle line in France. 
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Plank roads that make otherwise impassable routes a practicable means of “getting out the spruce” 
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4 emenry are often relations, which one would hardly — see this halo. All that one need do is stand, when the a shadow is to cut off part of the sunlight; hence its uf 

expect at first consideration, between phenomena sun is low in the sky, and watch one’s shadow as one shadow appears but little darker than the surroundings, sn 

observed under very different circumstances \ curious walks past such a field, in which the grass is still standing. The shape of the region from which, at any moment na 
instance of this sort which has just come under the If one keeps one’s eyes fixed on the shadow, disregarding it thus obscures part of the sunlight, will in this case to 

writer's observation is connected en one side with the the details of the grass as it moves past them, the halo depend mainly, not upon the shape of the airplane, but co 

work of the astronomer and on the other with the ex- is not hard to see; and this time, as it surrounds the head upon that of the sun; hence the shadow is practically to 
periences of the aviator; and it may be appropriate to of the observer's silhouette, it may fairly be called a halo, round. There should be no difficulty in seeing the same lon 

speak of it here in the artistic if not in the meteorological sense of the thing in the shadow of any small object, suspended ijn Ar 

As an airplane rises from the ground its shadow is at word. the air by a thread, and cast upon a screen at such a wh 

first just what anyone would expect, reproducing closely If several observers look for this effect, each will see distance that the object obscures but a part of the sun’s on 

the shape of wings, fuselage and tail; and all that the the halo around the shadow of his own head, and not disk. As 

novice is likely to notice is the impressive manner in about those of the others; for it is evident that the center The Heavens lea 

which it seems to recede and shrink as the “ship” rises of the halo must appear to each man to be exactly op- Our map shows the appearance of the winter heavens Se 

to those higher levels which seem so far aloft to the posite the center of his own sun, and his own shadow better than any mere verbal description. Orion is high wh 
inexperienced passenger, and so comfortably safe to the  infallibly occupies that place! in the South, with Canis Major below on the left and AI 
well-informed pilot. But when the observer (supposing Cellini’s Halo Taurus above on the right. Gemini is above Orion on 

that his duties leave him free to look sbout for the first ave i a ; ‘ the left. The very brilliant object that appears in the ot 

few minutes of the climb) watches his receding shadow Thereby hangs a tale. The discoverer of this sky but not on the map is the planet Jupiter, resplend- tal 

more closely, he is likely to see some queer things. By _ easily seen but little known phenomenon was Bene- ent this meath in all hie glory sul 

the time he has reached an altitude of 1,500 or 2,000 feet venuto Cellini, the great artist. Being one day taken to Car ig tina te te tes G ike § then cotnen Sel bee 

the shadow is no longer sharp, but very diffuse; and ata task by a friend for one of his numerous escapades, he t +1 < 1 ft ith “ : a yg eos whi h es Hydra, flo 
somewhat greater height—depending on the altitude of _ replied that he was something of a saint, and claimed that we re eee . ges : reed Sue, = —— = this che 

: ; : ae constellation, is now so near its brightest star, Regulus 
the sun at the time—practically all trace of the outline the halo about his head, though not directly visible, th: tes as ies. Genie : , the 
; inal ; 4 1at they appear to the eye almost as a double star. 

of the plane is lost, and the shadow is round, and nolonger appeared about its shadow, and not around the shadow Ste eek Meet teen ae Wiehe 1 th Su 

dark, but a faint patch. At still higher altitudes even of other men’s heads. They were walking in the fields Li - pen ee 1 th > ae : bad = | o aie pane — t ‘ d 

this is lost altogether to the view of the occupants of the as they talked, and the artist pointed to his shadow for — ey Ano -_ - hich j 4 ss oe poe. Cassi- by 

“ship.” proof. The friend turned, saw no halo around Bene- pg a — pond ue in t 2 nort west, and Auriga ref 
Meanwhile, if the shadow falls on country of certain venuto’s shadow, but discovered one about his own; is overhead. Pegasus mig setting - the W est, while Cetus for 

types, such as a grass-field or stubble-field, or upon the but as the great artist was likewise a noteworthy swords- and Eridanus fill the dull Southwestern sky. lift 

leafless woods of late autumn, a strange thing appears man, his companion deemed it prudent to refrain from The Planets inf 

A smallish bright spot, fading gradually on its outer making any claims of superiority, and so the matter is 1 

edge, surrounds the shadow and moves Mercury is an evening star at the be- ual 

with it. This shadow is sometimes called TOz/JO}{ |UIIYIION ginning of the month, but soon draws in so cor 

a halo; but it is evidently very different near the sun as to be unobservable. After to 

from the ordinary halos that appear in the passing through inferior conjunction he the 

sky, for it takes the color of the surface on comes out as a morning star, and ean be isla 

which it is projected, and looks exactly seen in the dawn at the end of the month. the 

as though the sunlight, which illuminates Venus is just past superior conjunction cov 

the whole surface of the land, was stronger and, though theoretically an evening star, be 

close to the shadow than elsewhere, and is practically invisible. Mars is an even- sub 

hence brought out the natural colors of the ing star in Capricornus, setting at about exis 

surface more strongly there. 7 P.M. Jupiter is in Gemini, approaching tha 

This curious phenomenon has been opposition, and conspicuous almost all dia: 

noticed by many observant aviators, but night. are 
probably few of them are familiar with its Saturn is in Leo, very close to Regulus in | 

cause; and still fewer know that it is by at the beginning of the month, and rising vul 

no means a new discovery, but has its place, about 10 P. M. Uranus is in Capricornus, her 

first in the records of the history of art, and and sets about 9 P. M. in the middle of mal 

later in the history of astronomy. the month. Neptune is in Cancer, ob- are 

, servable after midnight. iner 

Sunlight and Shade The Moon is new at 10 A. M. on the 3d, Pol 

First for the explanation. The halo is in her first quarter at 9 P. M. on the 10th, suc 

not seen on all kinds of ground, but only on full at 2 P. M. on the 17th, and in her last sevi 
surfaces covered with standing vegetation, quarter at 2 A. M. on the 25th. She is S. ( 

where the sunlight is reflected, not from a nearest the Earth on the 14th, and farthest Gee 
uniform and nearly flat surface, but from away on the 27th. She is in conjunction bee: 

a multitude of objects—blades of grass, with Venus on the 3d, Mercury on the 5th, non 

leaves and branches of trees, etc., which Mars on the 6th, Uranus on the 9th, Jupiter P 

are disposed in space, some in front of on the 18th, Neptune on the 20th, Saturn of 
others. Under these circumstances—in on the 22d, and Mercury again on the 31st. Seri 

the woods for example, but little of the At the time of new moon there is an give 

direct light of the sun reaches the surface annular eclipse of the sun, the path of the faut 

of the earth, most of it being reflected by annular phase crossing the South Atlantic, Mc! 

the leaves. Of the leaves themselves, only passing over South America from Buenos the 

those at the tops of the trees get the full Aires to Santiago, and extending far into afte 

benefit of the sunlight. Those lower down eet tne the Pacific. The maximum duration of ans\ 

get sunlight only in patches, where it comes —_ At 1014 o'clock At 8% o'clock: Jan. 14. the annular phase is about seven minutes. wha 
through the interstices of the foliage higher At 10 o'clock At 8 o'clock: Jan. 22. The eclipse is visible as a partial one sea 

up; and the deeper one penetrates, the a At 914 o'clock: December 30. throughout western Africa and all South swa 

more intensive become the shadows. ~ NIGHT SKY: DECEMBER AND JANUARY America below the equator. ety 

Now, if we look, from far above, upon At 11 A. M. on December 22d, the sun forn 

the upper surface of the woods, we will see down through rested. But later the story became known, and the _ reaches its greatest southern declination, and, in almanac = 

the interstices of the upper leaves into the shadows below. bright spot about the shadow still bears the name of phrase, ‘‘ winter begins.”’ act 

Were we very close, these gaps would appear dark, be- “the halo of Benevenuto Cellini in memory of its illus- Langley Field, Hampton, Va., “a 

tween the brighter sunlit leaves. From thousands of _ trious discoverer.” Nov. 17th, 1918. no 

feet altitude all these finer details are lost, and the mosaic But what has all this to do with astronomy? Simply tant 

of light and shadows blends into an apparently uniform this: that the rings of Saturn show an exactly similar A Use for Pine Needles ar 

tone; but this tone is not nearly so bright as it would be _ increase of apparent brightness as the planet approaches c} 
i if the shadowed gaps were not there. the region of the heavens which is exactly opposite our T has recently been discovered that the leaves of the ae 
y When we look right down along the paths of the sun- sun; which makes it clear that, if we could put a whole pine make a very fair substitute for bristles in the mak- haul 
rs beams which have grazed our own aircraft, however, we army of Saturns in array in the sky, so that apparently _ing of brushes and brooms. These are to be found in huge in t 
Ai would find, if we had a telescope of sufficient power, that they formed a continuous screen on which the sunlight quantities on the ground in fir forests and, owing to the pera 
5 we could look down the tracks of all the beams that fell, this screen would grow brighter toward the point large amount of silica in them, they are hard and do not cont 
; penetrated the gaps between the upper leaves and see, opposite our sun, and, indeed, would show Benevenuto decay rapidly. They are of varying length according to “y 
at the bottom of each track, the bright patch where this _Cellini’s halo. the kind of tree from which they fall. In some cases the aul 
a sunbeam fell upon something deeper in the woods. It follows that the rings, like other objects which leaves are six or even more inches jong. The pine Pn 
. These gaps would, therefore, look almost as bright as show this effect, cannot present a smooth surface, but needles are dealt with in two ways. Where they are ic 
BS the rest, and the whole tone of the surface, when blended must be composed of separate particles so distributed long they are simply bunched together and firmly tied hy 
I into a uniform effect by distance, would be much more that we see between those near the front surface, down with some material, then a stick by way of a handle is = 
9 luminous than in the previous case, where we were look- into the deeper regions. This proof of the meteoric pushed down the center. In this way serviceable brooms ery 
ty ing at a considerable angle to the sun’s rays. constitution of the rings, which is only one of several lines are rapidly made. The other plan is to insert clusters of - é 
i Even if our line of sight were inclined but a couple of of evidence for the fact, has been developed in great the smaller needles, in holes, in a thickish piece of wood. The 
degrees to the path of the sun’s rays, we would miss the detail by Seeliger, and is further confirmed by recent These holes are filled with hot pitch and, when this ma- e 
k bright patches at the bottom of those gaps through which observations of Guthnick, who finds that the increase in terial has set hard and dry, the pine leaves are held firmly a 
' the sunbeams penetrated most deeply, so that the surface _ brightness of the rings close to the point of opposition is in place. Usually they are all of the same length, but fro € 
a would appear considerably darker than it would right very marked, indicating that we are able to see down it is easy to trim the brush after it has been made. is ™ 
Ms at the edge of our own shadow. Hence the luminous — between the patches to a depth which is many times their Some elaborate tests have shown that the pine needles bee 
3 patch near the shadow appears of small dimensions; and average diameter. wear very well indeed. They are not more easily broken “ot 
a it is easy to see that it will not be sharply bounded but So much for the halo about the shadow of the airplane. than much of the material which has been commonly . ; 
B will fade out gradually. But why should the shadow itself appear round? This used in broom making and, owing to their hardness, they . 
ty All that has been said will obviously apply equally is an easier question. When the plane is so high that, can withstand a, great deal of friction. It goes without a 
¥ well to the separate blades of dried grass in an autumn as seen from the ground, it looks considerably smaller saying that vast quantities of pine needles can be col wad 
field; and it is not necessary to go up in an airplane to than the sun, the best that it can do in the way of casting lected for nothing wherever the trees abound. ce 
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The American Pacific Ocean 


Results of a Comprehensive Survey Undertaken by the University of California 


T has been, perhaps sufficiently impressed upon us 

that the much advertised influence of the Gulf Stream 
upon the climate of northern Europe is a delusion and a 
snare, that in the neighborhood of Britain and Scandi- 
navia there can not be found enough of the Gulf Stream 
to change the temperature of a bath, let alone of half a 
continent. It now appears that the Japanese current, 
to which the alluring climate of our Pacific coast has so 
long been attributed, must, so far as its influence upon 
America is concerned, submit to the same fate as that 
which has overtaken its older relative. It stays at home 
on its own side of the Pacific, and in no way imitates 
Asiatic peoples in their invasion of America. Such, at 
least, is the verdict announced by the scientists of the 
Scripps Institution of the University of California, 
who have completed a six years’ examination of the 
American portions of our largest ocean. Nor is this 


the displacement of surface waters by prevailing winds 
and consequent changes in pressure, the colder waters 
from the depths of the sea come welling up along the 
California shores and play a great part in producing the 
cool summer temperatures which are such a blessing to 
the coast region. 

A striking example of this is that the water just off shore 
from Point Dume, at the northern end of Santa Monica 
Bay, is nearly ten degrees colder than that in the open 
channel over toward Catalina Island or San Clemente. 
At the same moment the water along the bathing beaches 
of Santa Monica Bay will be nearly ten degrees warmer 
than the water close by at Point Dume. The explan- 
ation is that from Point Dume, Point Vicente, and Point 
Fermin submarine cliffs and mountain-sides go plunging 
down beneath the sea, until within a short distance a 
depth of more than two thousand feet is attained. 
From these deep submarine valleys colder waters con- 
stantly rise. The same phenomenon prevails from 


one and two A. M. and warmest between five and seven 
P. M. Below 80 feet there is practically no daily vari- 
ation in temperature, but shallow waters on sunny days 
of course vary greatly. 

Dr. McEwen finds that the absorption of solar radi- 
ation which tends to heat the water is accompanied by 
the processes of evaporation and convection which tend 
to cool it. If these opposing influences are not balanced, 
the temperature must change. For example, if the heat 
lost because of evaporation and convection is less than 
that absorbed from solar radiation, the temperature will 
rise. But as it rises, the rate of loss of heat will increase. 
If the heat due to the absorption of solar radiation is 
gained at a constant rate, the temperature will ultimately 
increase until the heat loss equals that gained. Simil- 
arly, the process of evaporation, which increases salinity, 
is accompanied by the opposing processes of convection 
and diffusion. 

An interesting and unusual feature of the Pacific, 

brought out by another division of the 





the only contribution that has been made to our 
oceanographic knowledge as a result of this under 
taking. Biological and hydrographic 

surveys on a comprehensive scale have a 


been completed, and the whole eastern 
floor of the Pacific has been mapped, 
checking up with the operations of 
the United States Coast and Geodetic 
Survey. 

Another interesting conclusion drawn 
by the Scripps investigators is that in 
reference to the Pacific islands. Hereto- 
fore these have been considered to be up- 
lifts, due to natural convulsions. The 
inference drawn from the Scripps survey 
is that the ocean floor is merely a contin- 
uance of the Pacific regions of the American 
continent, which owes its present low level 
to a subsidence probably occurring within 
the past million years. The existing 
islands and peaks, on this viewpoint, are 
then merely elevations too high to be 


covered by the inflowing water. It is to 
be borne in mind, however, that while 
subsidence may thus account for the 


existing islands of the Pacific, we know 
that the marine volcanoes are caused by 








University, is that many species of birds 
were marooned on the islands off the Cali- 
fornia coast, countless ages ago, when the 
mountain ranges of which these islands are 
the gravestones sank beneath the ocean, 
leaving only the protruding peaks now 
known as the Santa Barbara Islands. 
These bits of solid ground in a waste of 
waters are a veritable bird paradise. 
Natural enemies are few; even the foxes, 
once numerous on Catalina, are now 
almost extinct, through contracting scabies 
from the sheep, resulting in blindness and 
starvation. The most dangerous foe of 
the birds are a considerable quantity of the 
ordinary felis domestica, descended from 
pussies which, from time to time, have 
escaped from visiting boats or camping 
parties. Another curious danger which 
the birds must meet comes from one species 
of large fish; when the young Xanthus 
Murrelet first tries to swim in the sea, at 
an age of three or four days, these pisca- 
torial carnivores get a good many of them, 








diastrophic elevations. New volcanoes 
are being constantly thrust above the water 
in the North Pacific by the Alaskan con- 
vulsions—in fact, we have 


Yaqui fishermen getting fresh seal meat—a dead yearling, and a very live pup 


who is putting up a sturdy fight 


despite the aquatic skill of the fledglings. 
Many of these islands are wholly without 
water and hence uninhabited save by the 
birds. No less than 195 








here a continuous perfor- 
mance. These convulsions 
are evidently due to the 
increasing weight of the 
Polar ice cap, caused by a 
succession of increasingly 
severe winters. Dr. Robert 
8. Griggs, of the National 
Geographic Society, has 
been studying these phe- 
nomena for some years. 
Perhaps the major share 
of the attention of the 
Scripps survey has _ been 
given to problems of ocean 
fauna. Dr. George E. 
McEwen, hydrographer of 
the Institution, asked and 
after five years’ work 
answers the question, “‘In 
what sort of waters do the 
sea creatures dwell which 
swarm in such infinite vari- 
ety off the coasts of Cali- 
fornia?” This is a_ sig- 
nificant query, for a satis- 
factory census of the sea 
must include not alone 
knowledge of its inhabi- 
tants, but of the conditions 
under which they live. Dr. 
McEwen has made thou- 
sands of soundings and 
hauls, studying variations 
in the sea as regards tem- 
perature, light, salinity, gas 














species of the latter are 
declared to be permanent 
residents or regular visitors. 
Aside from those which 
date back to the time when 
there was a land bridge 
connecting with the main- 
land, there are doubtless a 
good many species that 
became olonized through 
wandering out from the 
coast in the fog, or being 
blown out in heavy storms. 
The stage has been an ideal 








Infant members of a pelican family on Santa 
Barbara where they have few 
natural enemies 


one for survival of the fit- 
test to display its workings, 
for species which did not 
chance to be adapted to the 
changed conditions of life 

















on the islands could not 
seek more congenial sur- 
roundings, but must get 
along on the islands or 
perish. 

As might therefore be 
expected, the island life 
has actually altered the 


habits of many of the birds. 
The song sparrow, for in- 
stance, no longer builds a 
shady retreat in the dense 
brush of a damp ravine, but 
frequents the ice-plant and 
the short grass of the Santa 
Barbara mesa. The house 
finch has settled in pockets 











content, movement of cur- 
rents, etc. Knowledge of 
all these factors is necessary for a true understand- 
ing of the behavior and distribution of the ocean 
fauna. 

Great valleys, deep beneath the ocean, are revealed 
by the soundings close to the California coast. A few 
miles west of Catalina, for instance, is a submarine 
valley into which a mountain a mile high could be 
dropped and still ships could sail safely over its summit. 
The mountain-tops of Catalina are as high above its 
Ocean-floor as the Sierra peaks above the Owens river 
valley. These submarine depths are very different 
from surface waters. Two hundred feet down, there 
18 scarcely one per cent as much light as there is 3 feet 

low the surface. Thirteen or fourteen hundred feet 
below the surface the temperature, summer or winter, 
18 about 44 degrees Fahrenheit, and stays about the same 
the year round, while on the surface, a few miles west of 
the Coronado Islands, for instance, the water varies in 
mean monthly temperature from a minimum of 57 up 
to 68 degrees. It has been proved that as a result of 


Typical island scenery of the American Pacific 


Mendocino County to a point far down the lower Cali- 
fornia coast. 

How greatly sea-water may vary in temperature 
within a short distance is shown by the fact that with 
water at the harbor-mouth of San Diego Bay at a tem- 
perature of 66 degrees, the shallow waters in the bay off 
National City registered 80 degrees. A curious fact is 
that a difference of several degrees has frequently been 
observed in the temperature of the water in samples 
taken not sixty feet apart, near the Coronado Islands. 

The surface sea-water off the coast of California is 
coldest in February, and warmest in August, but sea- 
water is coldest in May at depths below a hundred feet, 
and below 170 feet warmest in November. ‘The salinity 
of the surface waters is least in February and greatest 
in July or August, while at a depth of 230 feet, say, it is 
least salty in November and most salty in April. 

It is worth a sea-bather’s while to know that the pre- 
vailing daily variation of the waters near the coast is 
only about two degrees, the water being coldest between 


A blow-hole formed by the surge of the tide 


of the conglomerate cliffs, 
while the dusky warbler, 
instead of building on the ground, has grown to prefer 
a vine, shrub, or even the branches of a tree. The 
island mocking bird and house finch wear feather biba 
deeply stained by the red juice of the opuntia cactus, 
on which they feast. 

The whole life cycle of the smaller birds of these 
Southern California islands is shifted a month or six 
weeks earlier than on the mainland. This early nesting 
is due partly to the mildness of the winters, but even 
more to the abundance of the food supply, for insects 
abound everywhere, since there is no frost to reduce 
their numbers. Moulting is earlier than on the main- 
land, and birds in fresh plumage may be taken in early 
August, or even sooner. Despite the house-cats, which 
roam wild on many of the islands, smali birds are particu- 
larly numerous, because of the abundant food supply, 
the infrequency of natural enemies, and the excellent 
cover afforded by cactus and thorny scrub, where they 
can nest and rest secure from everything—except, in the 

(Continued on page 445) 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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Electrically-driven plane for the 
carpenter 


Putting Speed Into Planing 

HE application of electricity is now 
made to the bench plane, the car- 
Hand 


work for this class of labor is too expen- 


penter’s tool used on small jobs 


sive and slow. The modern planer is 
connected to an electric light circuit and 
by the snapping of a switch is ready to 
work. It does planing, surfacing, bevel- 
ing, jointing and fitting more cheaply than 
they can be done any other way, besides 
speeding up the work. The machine is 
simple in construction, no intricate parts 
to get out of order, and the circular safety 
cutter head is made in one piece of high 
grade steel A motor by direct con- 
nection to cutter-head furnishes the 
energy. There are no injured fingers 
with the new device for the reason that a 
flap guard knives covered 
This safety feature slides over automatic- 
ally as the material goes through the 
machine. 


keeps the 


Electric Bulletins from a Typewriter 
EWS bulletins, flashed in big electric 
letters almost simultaneously with 

their receipt over press wires, is made 

possible by a new electrical device. 

This invention consists of a huge bulletin 

board, operated by a typewriter. It is 

called an electrograph 
On either side of the board, which 

towers above a newspaper building in a 

mid-western city, are 60 monograms, 

arranged in three rows. Each 

gram, which measures 2 by 3 feet, con- 

tains an arrangement of 21 lights, various 


mono- 


combinations of which form any letter or 
numeral, the dash, question mark and 
dollar sign. 

Selection of the groups of lights to form 
the various characters is done by pressing 
the desired keys on the typewriter 
Selection of the 
automatically through an extra platen 
on the typewriter. Thus, when the 
operator writes a bulletin on the type- 
writer, the letters appear in quick suc- 
cession on the board and remain until 
the bulletin is completed. The bulletin 
may be left on for any desired length of 
time and then released by pressing a 
single key. A unit releasing device 
enables the operator to strike out a single 
letter without interfering with the other 
letters. Thus, when an error is made 
the correct letter may be inserted without 
writing the entire bulletin again. 

As the keys are struck to produce the 
letters on the board, the same bulletins 
are written on paper in the usual way 
thus giving a complete record of every- 
thing flashed. 

An interesting feature is the rapidity 
with which the bulletins may be flashed 
An ordinary bulletin may be written in 
10 seconds, the operator writing just 
as he would on any typewriter 

As the operator cannot see the board 
as he works, a pilot board has been 
provided directly before him, consisting 
of 60 green light bulbs. When he strikes 
a key, the action throws on the corre- 
sponding letter, which in turn lights the 
green bulb corresponding to the number 
of the monogram in which the letter 
appears. For instance: if he strikes the 
“A” key, with the platen set at No. 1 
position, the letter “A” will appear on 
the first monogram of the board and No. 
1 green light will burn. If it does not 
burn, the operator knows that the letter 
did not appear and he strikes it over. 

Advertising bulletins are flashed along 
with the news bulletins, thus proving the 
device practical as well as novel. 


monograms is done 


A Novel Lamp for Photographic 
Laboratories 

i ICE as simple as it is ingenious 
4 for furnishing the necessary red 
light in a photographer’s dark room con- 
sists of a small electric light operated by 
cell battery in which the solution 
1 consists of bichromate of potas- 
One hundred 


nd eighty grains of bichromate are 


ell 
a singie 


employ: 


sium and sulfurie acid 






dissolved in a liter of water and 504 








The cen- 
tral hole is of such diameter as to support 
a test tube, which, like the rods of zinc 
and of carbon, extends into the liquid 
Within the test tube is placed a 
small electric bulb of two to two and one- 
half volts which is held in position by a cork 
into which its socket is fastened, and which 
is connected with the ends of 
the rods by flexible wires 
The battery will maintain an 


being preferably amalgamated. 


be low 














Two views of the punch press that is different from all others 


grains of if sulfuric acid are then slowly 
added. The liquid thus obtained is 
placed in an open mouthed transparent 
glass vessel—one of the jars used for a 
Lechanche battery, for example—filling 
it to within two or three inches of the top. 

The jar is covered with a plate or 
stopper pierced by three holes, as shown 
in the accompanying diagram, for which 
we are endebted to La Science et la Vie 
Paris The two smaller holes hold rods 
of zine and graphite respectively, the zinc 


electromotive for ceof 22 volts between 
its electrodes and the lamp thus operated, 
shining through the clear red liquid, will 
furnish the illumination required. To 
open or close the circuit it is only neces- 
sary to lift the zine rod from the solution 
or reimmerse it, as the case may be. 
A New Idea in Dieing Machinery 
T has remained for an American in- 
ventor to cast aside the conventional 
ideas about metal dieing machines which 
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Writing bulletins in letters of fire from a typewriter keyboard 
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An ingenious electric lamp for the 
dark-room 


have prevailed for the past fifty years or 
more, and to design a machine along 
entirely new lines. As a result, there hag 
been evolved a machine that represents 
some remarkable improvements in the 
dieing of sheet metal, and also in blanking, 
piercing, forming, coining, and drawing, 

There being no torsional or ripping 
strains throughout the machine, the 
strains being wholly tensile and com- 
pressive, the danger of injury to the 
machine through overloading is almost 
entirely eliminated; and because of the 
fact that it is impossible for the dies to 
be thrown out of perfect alinement with 
each other, they should last several times 
as long as usual, remain sharp for a longer 
period, and therefore, give more perfect 
edges to the work. In blanking the burrs 
should be eliminated to a great extent. 
These claims are not theoretical, but 
are based on a comparison between the 
well-known result obtained by the use of 
dies in the device known as a sub-press 
and those used in open-face machines. 

The driving mechanism of the new 
machine is all located below the die 
plates instead of above as in the older 
machines, thus not only doing away with 
the great obstruction to light, which hag 
always been a fault with these machines, 
but the machine is in better balance and 
can be constructed with very much less 
weight for the same strength as hereto 
fore. 

The design of the new machine lends 
itself easily to the use of various attach- 
ments such as finger motions, automatic 
feeding mechanisms, scrap cutters, dial 
feeding mechanisms, etc. As will be 
readily seen, the posts form a natural hub 
for the attachment of dial feeding de 
vices, and there are many ways in which 
these machines, on account of their com- 
pact design, may be used in groups to 
advantage over other existing machines, 
such as the placing of a line of machines 
under a bench cf the height of the dies 
and operated by belts attached to pulleys 
on a line shaft underneath the bench. 

The inventor of the new dieing machine 
claims to have overcome all the objections 
of other dieing machines. It will be 
noted that it is very much easier to set 
the dies accurately than in the older 
types, as it is merely necessary to set the 
shank of the upper die holder through 
the top plate, tighten up the bolt which 
draws it up, fit the lower die to the upper 
one, lower the frame so that the lower 
die fits into the die bed, and adjust the 
depth guard into position required. 

The floor space required by the new 
machine is much less than that needed 
for other designs, and there is no moving 
mechanism for the operator to come i 
contact with. While it is generally con 
ceded that other machines used in the 
dieing of metal are among the most 
dangerous employed in the art of me 
working, the inventor claims that the 
safety device used on his machine makes 
it impossible for an operator to start 
dies while his hand is in a dangerous 
position. The safety device consists of & 
cage which fits entirely over the top of the 
machine, and this cage must be raised 
order to get a hand or finger between the 
dies. When the cage is raised, howevel; 
the machine is locked and cannot be 
operated until the cage is lowered, # 
‘which position it is provided with holes 
sufficiently large for the metal to be 
through but not large enough for 
entrance of a finger or hand. 
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... and at big R.R. stations 
in New York, Chicago, etc., etc. 


Ad fact: 


From railway news stands sales reports received by us 
last month, the following extracts are printed as evidence that 
—with a large part of the traveling public, at least—the prefer- 
ence for Fatima is equally strong, East and West: 





New Yorx—Pennsylvania Terminal: ‘‘Fatima remains by far biggest seller’’ 
New Yorx—Grand Central Station: ‘‘Fatima outsells any other brand’’ 


Cuicaco—Park Row Station: ‘‘Fatima is the leading seller’’ 


Cuicaco—Union Station: ‘‘Fatima leads all other high-class brands in sales’ 


Cuicaco—La Salle St. Depot: ‘Fatima is best seller among the better brands’ 


PHILADELPHIA—Broad St. Station: ‘‘Fatima is second best seller’’ 


At antic Criry—Reading Station: ‘‘Fatima is biggest-selling cigarette” 


ATLanTIC Ciry—Penn. Station: ‘‘Fatima is best seller’ 
CincinnaT1—Grand Central,’Penn., B. & O. Depots: ‘‘Fatima outsells all other brands’’ 





Detroir—Union Depot: ‘‘Fatima still leads all other brands in sales”’ 





Derrorr—Michigan Central R.R. Station: ‘‘Fatima sales are highest’’ 
Trains of N.Y., N.H. & H.R.R. System: ‘‘More Fatimas are sold than any other cigarette’ 





BurraLo—N. Y. Central Station: ‘‘Fatima is largest-selling cigarette 


ATIMA 


A Sensible Cigarette 


The fact is that, besides pleasing the taste, 
Fatimas leave a man feeling clear and keen- 
minded, while and after smoking. 


Liggaite Myers Tobacco Co, 
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Save the tin-foil from the Fatima package 
and give it to the Red Cross 
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RECENTLY PATENTED INVENTIONS 
Pertaining to Apparel 
NECKTIE.—T. C. Savarese, 227 E. 118th 
8t.. New York, N. Y. This invention relates to 
bow ties, it has for its principal object to provide 
a tie so constructed that both ends can be brought 
to the front of the bow so as to make a neat and 
more attractive appearance A more specific 
object is to provide a necktie which has in one end 
a pair of spaced button-holes which are adapted 
to register so that the end of the tie which ordinar 
ily lies behind the bow can be brought to the front 


CAMISOLE LACE FABRIC.—H C. Hvuck- 
NALL, Elyria, Ohio. The invention relates to a 
lace fabric for making camisoles. The object is 
to provide a camisole fabric which is made of one 
piece of lace which is sold in strip form with cut 
out portions along the top of the strip, whereby 
the remaining portions constitute shoulder straps 
the corresponding ones of which are tied together 
by a bow, the strip including therefor the body, 
the beading, the bottom edging and the shoulder 
straps. 

Pertaining to Aviation 

AIRSHIP.—G. Perricrew, 2111 So. J St. 
Elwood, Ind. An object of the invention is to 
provide an airship having a plurality of impeller 
wheels, the blades of the propeller wheels having 
reciprocating shutters operated by cams to open 
the shutters on the up-stroke and close them on the 
down-stroke. Another object is to provide an 


| plate having an exposure opening and provided | black or very dark in color. 


SCIENTIFIC 


| with means for retaining it in proper position in 


the frame of the camera and for certain forms of | 


camera the mask contains a flap which lies be 
tween the camera back and the film and serves to 
maintain the latter in the proper focal plane. 


DEVICE.—C. 8S. -Howarp, 
The invention relates to an 


IRRIGATION 
Brownsville, Texas 


irrigation device comprising a swivel joint whereby | 


the inlet may be quickly placed into operative or 
inoperative position and thereby the flow con- 
trolled. An object is to provide a simple arrange- 
ment which is water tight and which can be easily 
manipulated. 

DEVICE FOR RENDERING VESSELS 
UNSINKABLE.—P. A cer, 9 E. 49th St., New 
York, N. Y. The general object of the invention 
is to provide effective means in the form of floats 
applied to the outside of the hull of a vessel in 
such manner that the speed of the vessel is not 
materially affected when the floats are in normal 
position close to the sides of the hull, as in travel- 
ing through waters not infested with submarines, 


| and which can be adjusted to an outstanding posi- 
| tion with respect to the hull when in danger zones, 


airship including impeller wheels with an engine | 


for operating the same, and a propeller with a 
separate engine for operating the propeller, the 
engines being independently controlled by the 
operator, so that the ascent and forward movement 
of the airship may be obtained as the operator 
desires 

ARMATURE CORE SUPPORT.—A. N.| 
Sammanone, 1922 E. 120th St., Cleveland. Ohio. | 
An object of this invention is to provide an 
armature core support which is made of pressed 
steel metal parts secured together in such a man- 
ner that a circulation of air is maintained thereby 
cooling the core. The support is strong in com-| 
parison with its weight, and so formed that the | 
core may be placed on the support or removed 
from it with the greatest facility. 

Electrical Devices 


ELECTRIC LIGHTER FOR OXY-ACETY- 
LENE TORCHES.—A. M. Lorsrrom, Cam- 
bridge, Minn. The invention has for its general 
object to provide an electric igniter which is 
especially adapted for lighting the flame of an 
oxy-acetylene torch. A more specific object is the 
provision of an igniter having spaced terminals 
connected in circuit with a source of current and 
a coil, so that a jump spark will cause the gas to be 
ignited, thus doing away with the necessity of | 
matches. 





Ot Interest to Farmers 

TRACTOR PLOW.—J. C. Garrorr, 2405 
Arunah St., Baltimore, Md. An object of this 
invention is to provide a tractor plow which in- 
cludes a plow truck having plow carrying means 
on each end, and which is movable between two | 
anchorages at the extremities of a plot of land to 
be plowed. Another object is to provide an 
extension bar with a clamp device for clamping | 
the bar onto a movable cable by which the plow | 
truck is pulled across the field, the plow truck is 
provided with right and left hand plows which 
are adjustable. 

HAY STACKER.—J. H. McDantet, Wood 
Laxe, Neb. The invention relates particularly 
to a readily portable apparatus which may be set 
up at any desired point. An object of the in- 
yention is to provide a machine which, while 
resting directly upon the ground in use, may be 
elevated and wheeled, from place to place. A 
further object is to provide a machine having a 
stack forming cage which may be folded when in 
disuse, within the limits of the machine. 

CULTIVATOR.—W. J. Wits0n, Buckholts, 
Texas, The invention relates to wheel cul- 
tivaters and particularly to what is known ag 
seat guide cultivators in which the plow beams 
are guided by a lateral movement of the seat and 
pressure by the driver with his foot against the 
plow beam at the side toward which the cultivator 
shovels or plows are to be guided. A more specific 
object is to effect the guiding of the plow by a 
relation of the wheel frame, tongue, and the 
floating plow structure to one another and to the 
controlling seat. 

Of General Interest 

PATIENTS BACK AND HEAD REST.— 
R.{M. Russet, 177 Ridgewood Ave., Brooklyn, 
N. ¥. This invention relates to back and head 
rests especially adapted for patients, although it 
may be used by others to support the back or 
head at any angle of inclination while the patient 
is lying on a bed or cot. The general object of the 
device is that it be so constructed as to be easily 
folded or unfolded, adjusted to different positions, 
durable and substantial in construction and 
thoroughly sanitary. 

ELASTIC LINK.—J. J. Jacons, Hotel Alton, 
Salt Lake City, Utah. The object of this inven- 
tion is to provide an elastic link more especially 
designed for use on belts, suspenders and like 
articles. In order to accomplish the desired 
result, use is made of a U-shaped frame provided 
with guideways in its parallel arms, a spring seated 
on the closed end of the frame and guided in the 
guideways, and a loop straddling the free end of 
the spring and the closed end of the frame 

FILM MASK FOR CAMERAS.—R. 8. Bur- 


oerre, Capt. Ordnance Dept., U. 8. A., Gorgas, 
Ala. This invention relates to film cameras of 





that type containing attachments for adapting 
the camera for films of different sizes. A specific 


whereby the buoyancy floats will become effective 
for keeping the vessel afloat if the hull is struck 
by a torpedo. 

FINDER FOR CAMERAS.—F. Marsvt, care 
of R. Henry Depew, 1019 Hilside Ave., Plainfield, 
N. J. The invention relates to photographic 
cameras of the type in which plates or films are 
employed to receive the negative impression to 
produce an oblong picture having its longer axis 
either horizontal or vertical, and having associ- 
ated with the camera a miniature camera or finder 
so arranged as to indicate to the operator a view 
proportional in width and height to the desired 
picture irrespective of whether the camera is ar- 
ranged for a horizontal or an upright picture. 

TUBE HOLDER.—W. J. A. Branp, 74 Van 
Dyke 8St., Brooklyn, N. Y. This invention re- 
lates to supporting devices for containers and has 
for its object the provision of a construction for 
holding a tube in place in such manner that the 








PERSPECTIVE VIEW OF DEVICE WITH 
MOUNTED THEREIN 


TUBE 


contents may be forced therefrom while the tube 
remains in a given position. Another object is to 
provide a resilient support engaging the ends of a 
collapsible tube for holding the tube substantialiy 
taut while allowing the tube to be collapsed for 
removing the contents. 


AMERICAN 


An object is to 
| produce an alloy which is non-corrosive, which is 
capable of being polished, and which will not 
require cleaning; the alloy can be used for all 
purposes where brass and bronze are now used. 
The alloy contains metals in substantially the 
| following proportions, copper 60 per cent, nickel 
6 per cent, iron 4 per cent, zinc 12 per cent, lead 
2 per cent and a trace of phosphorus. 

SEWING CABINET.—H. Leacn, Mount 
| Carmel, Ill. This invention relates to cabinets 
designed for use especially by seamstresses; it has 
particular reference to a simple and compact 
article adapted to hold the various tools and 
supplies in a readily accessible manner. Among 
the objects is to provide a cabinet adapted to be 
supported against a wall or upon a suitable base, 
including in its assemblage compartments for 
needles, pins, thimbles, scissors, yarn, cotton or 
thread, buttons, hooks and eyes, etc. 

IRONING BOARD.—A. Mrntz, 473 E. 
Houston St., New York, N. Y. An object of the 
invention is to provide such a board as would 
obviate the necessity of using a number of dif- 
ferent boards for ironing different parts of a 
garment. A further object is to provide a board 
having a detachable top so that the bottom of the 
| board may aiso be used for the purpose oJ ironing 
| certain parts of a garment which are at present 
} 
| 


ironed on tables. 
LIQUID CONTAINER SUPPORT.—H. W. 
Bittarp, 4865 Beaufort Ave., Richmond Hill, 
L. l., N. Y. Among the principal objects which 
| the present invention has in view are to provide 

a device for preventing the upsetting of ink wells 
| or other liquid containers; The support comprises 
a sheet metal tray, having a central depressed 
| well, a pendent annular flange, hook sections, and 
| a spring wire loop, the loop being adapted to en- 
| age the hook sections, and extend across an 
| Object disposed in the well. 


FOLDING BOX FORM.—J. S. Crate, 902 
Goggan Bldg., Houston, Texas. A specific ob- 
ject of the invention is the provision of a form 
composed of a plurality of sections hingedly con- 
nected together so that the form can he conven- 
lently handled or stored away. there being slits 
between the enas of the sections to enable the 
blank to be slit at these points to form the end 
flaps of the box, and if desired, one of the sections 
may have a stencil whcreby the proprietor or firm 
name may be printed on the box blank. 


INK WELL.--J. I. D. Braistro., Villa Perry, 
Perry Heights Chappaqua, N. Y. Among the 
objects of the invention is to provide an ink well 
constituting a reservoir for the ink into which a 
tubular stem projects from a plunger or top, the 


spaced laterally from the tube and an intermedi- 
ate downwardly projecting flange projecting below 
| the edge of the first mentionea flange and into a 
sealing fluid contained in an annular cistern in the 
upper portion of the base structure, the rim 
portion of the cistern being formed to prevent 
splashing or spilling. 

BUILDING BLOCK.—C. Baum, Sweetsers, 
Ind. The invention has for its ubject to proviae 
a hollow block especially adapted for building 
| granaries, grain bins, and the like, wherein perfect 
| ventilation is provided for the block and for the 
bin or wall, the openings on the faces of the block 
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prevent leakage, and a handle which cannot be 
depressed to cause leakage. 

MANUAL TENSION METER.—J. E. Crow. 
ELL, Matthews, N.C. The invention relates to g 
manual instrument for measuring the tension tg 
which wire is subjected. The device is character. 
ized by the provision of a carrier frame having 
span within which a portion of the wire, the ten- 
sion of which is to be tested, is engaged, and a 
measuring device mounted on the frame to indi- 
cate the tension the wire is subjected to. 

ASH SIFTER.—P. Kemprer, 86 So. Water 
| St., Newburgh, N. Y. An object of thig in- 
vention is to provide a device adapted to regt on 
ash cans or barrels, and which will permit the 
handling of ashes without scattering the dugt 
that may result not only in sifting the asheg 
but in placing the ashes in the sifter. Othe 
objects are to provide a device which can be 
easily removed from the barrel supporting it, and 
which can be adapted to different sizes of 
barrels. 

BOOK COVER PROTECTOR.—E uizaperg 
L. Row.ies, Goodhue, R. 6, Minnesota. The 
object of this invention is to provide a book cover 
protector which is flexible, designed to exteng 
about the entire outer surface of the sides and 
back of the book, reinforcing tabs are provided 
to protect the corners of the sides, and a reinforce. 
ing strip to protect the back, the latter engaging 
the back to prevent accidental displacement of 
the cover during the opening and closing move 
ment of the book. The main object is to provide 
a device which is simple, compact and durable, 
neat in appearance and can be manufactured at a 
very low cost. 

RAILED BARRIER.—D. B. Bupin, 696 
Warren St., Brooklyn, N. Y. Among the 
principal objects which the invention has in 
view, are to prevent the accidental dislodgement 
of a barrier, and to simplify the construction and 
assembly of the same. The invention is in- 
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A FACE VIEW OF BARRIER, ARRANGED IN ACCORD- 
ANCE WITH INVENTION 


top having a downwardly projecting outer flange | 


tended for use in connection with window open- 
| ings and door openings. One of the chief pur- 
| poses is to prevent the accidental falling from a 
window when a person is spreading or collecting 
| laundry. 

| WASHTUB COVER.—A. Brienza, 145 Black- 
|ford Ave., Port Richmond, S. I., N. Y. The 
| objects of this invention are to provide a wash- 
| tub cover which is exceedingly strong and durable, 
|not liable to warp or bend out of shape and 
| capable of sustaining considerable weight thus 
permitting the use of the cover as a shelf when the 
| washtub is not in use. Another object is te 


ICE CREAM CUTTER —C. E. Puenicte, 111 | are small and inclined upwardly toward the in- | Provide a cover which is perfectly smooth at the 


E. 34th St., Tacoma, Wash. The object of this 


| terior of the blook, thus preventing the entrance 


top and devoid of sharp edges at the sides and 


invention is to provide an ice cream cutter more | of mice, moisture and the like, or the escape of the bottom. 


especially designed to cut ice cream into bricks. 
Another object is to permit of cutting the ice 
cream brick into slices. Another object is to 
insure accurate cutting of the ice cream with a 
view to form bricks or slices of a uniform size. 
REVERSIBLE CLUTCH.—A. H. Gruntter, 
Wethersfield, Conn., R.F.D., No.1. The invention 
relates to a reversible clutch of the frictional 
type. The device comprises a driving member, 
a driven member, friction cones for coupling the 
driving and driven members, a friction disk 
constrained to revolve with the driving member, 
a friction disk separated from and moving with 
the friction cone of the driven member, friction 


grain. 
| LIQUID RECEPTACLE AND EJECTING 
| DEVICE.—M. E. Brinsex, York, Pa. An ob- 
| ject of the invention is to provide a receptacle 
| which may be entirely filled with liquid but which 
lis provided with a spring designed to move a 
| piston in such a manner that one half of the liquid 
may be ejected and the other half may be ejected 
| subsequently upon the retraction of the spring by 
manual means, the device is automatic and may be 
controlled at any point in this movement manu- 
ally. 
| QUILT FASTENER.—S. M. Hopper, Hays, 
| Kans. The invention has for its object to provide 


INSECT DESTROYER.—J. M. Mappen, 311 
| oa Ave., New York, N. Y. Among the objects 
| of the invention is to provide a commercial con- 

tainer adapted to be sold on the market filled with 
the commodity contained therein in suitable form 
| to be dispensed directly from the container, the 
| container comprising facilities for forcibly eject- 
|ing therefrom small quantities of dry dustlike 
| or powdered material into the crevices or hiding 
places for the insects. 

DECOLORIZER.—P. A. Boeck, 11 Broad- 

way, New York, N.Y. An object of the invention 
| is to form a decolorizer from infusorial earth by 
calcining it. A further object is to form a decolor- 


rollers interposed between the friction cones| mechanism for holding a quilt in the quilting | izer of infusorial earth and fuller's earth, whereby 


adapted to control the friction disks substantially. 
BELT FASTENER.—E. Seavey, 359 Pearl 
St., New York, N. Y. The object of the invention 


frame without the necessity of sewing the quilt 
to the frame. The device consists of clamping 
| plates secured at regular intervals to the quilting 


| the efficiency of the fulier’s earth is increased due 
|to the presence of the infusorial earth, as the 
infusorial earth, in addition to helping to decolor- 


is to provide a belt fastener arranged to firmly | frame for supporting the edge of the quilt, the | ize increases a larger surface of the fuller’s earth 


unite the ends of the belt and tc provide a smooth 
under surface to insure an easy passage of the belt 
joint over the pulley surfaces. This is accom- 
plished by the use of stuck-up apertured bosses, 
the bosses being driven into the belt material, 
and tacks driven through the bosses and clenched 
on the under side of the belt. 

CARTRIDGE FOR SHOTGUNS.—W. H. 
Woopnovuse, Box 287 Boulder, Col. The prime 
object of the invention is to provide a cartridge 
having a composite projectile charge in which tke 
core or central portion of the charge will be com- 
posed of larger shot to constitute the effective 
charge at a maximum distance, together with a 
convoying surrounding mass of smaller shot which 
serves to retard the scattering of the larger shot 
during a part of the trajectory. 

COLLAPSIBLE FORM FOR MOLDING 
CONCRETE VESSELS.—A. W. Butt, care of 
Samuel M. Gardenhue, 49 Wall St., New York, 
N.. E 
to collapsible forms for building the hull of a 
vessel either monolithically or in successive sec- 
tions by using a plurality of collapsible form units 
which can be easily and quickly assembled in 
position for pouring the concrete and after the 
concrete has sufficiently hardened, the forms may 
be collapsed, withdrawn and shifted for another 
section or another vessel. 

ALLOY.—F. Mriuiurxen, 55 John St., New 
York, N. Y. The invention relates to an alloy 


object is the provision of a mask in the form of a of a number of different metals, and when cast, is 


The invention relates more particularly | 


| clamps are so constructed that while they hold 
the quilt firmly in the frame, it may be easily 
released. 

WASHBOILER.—G. H. Lemxe, Zumbro 
| Falls, Minn. The object of this invention is to 
| provide an attachment for boilers which may be 
| detachably connected with the top of the boiler, 
| and which carri¢s means for lowering and raising 
| a rack or basket of garments into and out of the 

water in the boiler. In use the rack is lifted until 
| the bottom is above the water in the boiler, the 
| garments are then laid in, the rack is raised and 
lowered by means of a shaft flexible members and 
a crank. 


OIL CUP.—J. W. Parks, Austin, Texas. The 
preven has for its object to provide a device, 
especially adapted for jeweler’s use, wherein the 
| receptacie for the oil is supported in a casing 
| having a cover for the receptacle hinged to the 
| casing, and carrying a holder for the oiler, the cover 
being normally spring pressed into open position, 
and being connected to mechanism controlled 
by the insertion of the oiler in the holder for clos- 
ing the cover and holding it closed. 

PACKLESS ANTIDRIP VALVE.—J. C. 
Smit, care of Foster Milliken, 55 John St., New 
York, N. Y. The object of the invention is to 
provide valve mechanism which may be quickly 
opened and closed, and which has a special 
structure including a gasket for preventing leaking. 
Additional objects are the provision of a spring 
for always holding the parts in proper position to 





| 
| 





to the substance to be decolorized. 
COMPOSITION FOR PREVENTING SMUT 
|}OF PRINTING INK.—C. H. Racx.e, 2314 
| Broadway, New York, N. Y. The invention 
| relates to a mixture which, when added to printing 
ink will prevent what is termed in the printing 
industry “offset or smut.” It will also prevent 
|printing sheets from sticking together. The 
mixture is formed of mutton tallow, fluid varnish, 
cornstarch, paraffin oil, and oil of citronella. 
|The ingredients are used in substantially the 
| following proportions: tallow 7 pounds, varnish 
| 2.75 pounds, starch 2 pounds, paraffin oil 1 pound, 
and oil of citronella 2 ounces. 
WINDOW CONSTRUCTION.—A. Mac 
| Krnnon, Hillcrest, Tuckahoe, N.Y. The general 
objects of the invention are to simplify structures 
| of this character so as to be of durable and sub 
| stantial form, and so designed as to insure rail- 
| wind- and dust-proofness. More specific objecté 
|are to provide means for suspending the sashes 
| so that they can be revolubly suspended directly 
|on the counterbalance weight chains, and # 
| provide a screen slidably mounted in the window 
| frame and lying between the window sashes 8 
as‘to take the place of the usual parting strip. 
HOLDING DEVICE FOR VIBRATORS— 
P. Gietro, address John Sabatino, 4757 Jerome 
Ave., Richmond Hill, L.1I.,N. Y. This invention 
has for an object to provide a construction 
whereby the device may be readily clamped #@ 
(Continued on page 446) 
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Reconstructing Ocean Highways 
After the War 
(Continued from page 437) 
follows across the high seas, it must con- 
centrate in places designed by nature as 
the meeting points of land and water| 


transit. 

The world knows a number of such 
danger points, the principal ones being the 
ports of eastern Asia and those of the Plata 
River in South America. Ship owners 
and ship users fear the periods of conges- 
tion at these points as much as they dread 
an undersupply of tonnage at the same 
centers. The causes of either calamity 
are to be found in faulty distribution of 
the world’s shipping. Their effects are 
the same all over the globe, and may be 
well illustrated by a single example—that 
of the United States. 

During the year 1913 we exported to 
Brazil merchandise valued at $42,000,000 
and brought back a bill of $13,000,000. 
In the case of Chile we exported $16,000,000 
and imported $27,000,000. Germany re- 
ceived American merchandise valued at 
$331,000,000 and was able to sell us only 
$188,000,000 worth. We sent to England 
goods valued at $597,000,000 and bought 
from her $295,000,000. In general, even 
allowing for discrepancies between value, 
bulk and weight, it is clear that more 
ships will be required to carry our goods 





to Europe than Europe will need to send 
us what she sells us; while in the case of 
South America we must use more vessels 
on the north bound journey than on the 
south bound. To satisfy the European 
demands we must have empty ships in 
American ports; to satisfy our own wants 
we must provide empty ships to South 
America. 

As a matter of fact, only 12,000,000 tons 
of shipping are required to carry European 
goods to our ports, while we need 19,000,000 
tons to send our products to Europe. 
South America needs 3,500,000 tons to) 
send her products to us, and we can use 
only 2,000,000 tons for the return ship- | 
ments. The actual waste of shipping 
space for the entire world is estimated at 
60,000,000. 

Now it stands to reason that if we could | 
but systematize the shipping routes, much 
of the empty shipping could be eliminated. | 
To effect this, the application to ocean | 
transportation of the railroad trunk-line 
methods has been recommended. Ship- 
ping for this purpose would have to be 
divided into three large groups. First we 
would have the fast passenger steamers, 
the Pullman trains of the ocean; next the 
through freighters, corresponding to the 
fast through freight trains on land; 
finally the remaining slow shipping— 
tramps, sailing vessels and others. The 
passenger ships would be run about as now; 
and like their railroad counterparts, they 
would carry, in addition to their human 
freight, mail and express shipments of all 
sorts, just as now they do. The rates for 
this service could be easily fixed, as could 
the tonnage requirements. 

Fast freight carriers, which would 
include most of the fabricated ships now 
built by the United States Government, 
with practically all the modern freight 
carriers, should be routed in a series of 
belt lines running around the world in 
both easterly and westerly directions. 
Each of these lines should be provided with | 
sufficient tonnage to carry all the freight on 


its route. One line might run from New| 
York to British ports, thence via the | 
Mediterranean to India, and back to 


New York through the Panama Canal. 
To provide for the tremendous demand for 
east-bound tonnage out of New York, a 
second line could be directed to some other 
European port, calling also in the Mediter- 
ranean, and running thence so as to serve 
Australian or Chinese trade with America 
m returning. A third line could go from 
New York to South Africa and return via 
Australia or any other eastern market as 
required. In turn, New York shipping 
would run in westerly direction to China, 
Africa and Australia, with deviations to 
the South American ports. All these 
ships would run on schedule. 

The remaining slow shipping could then 
be used to fill out the gaps and to act as 
feeders for the principa llines. Like coast- 
wise shipping, it would carry goods to 
markets and from producing centers too| 
small to be visited regularly by the big | 
freight carriers, These hauls would be} 
made merely to or from the large ports of 
the world, where transfer would be made | 
to or from the regular freight carriers | 
Serving the leading lines. To be sure, it| 
costs money to trans-ship; but not so much 
as to haul empty ships thousands of miles 

& point where they can get a cargo. | 


| ground. 


| frenzy, even at her own wings. 


| birds in America, a certain sub-species of 
|island shrike, one of the very shyest of all 
}small land birds. 


| the alarmed shrieking of their own offspring 


|together the young of the second nest. 
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Every other agency of transportation has | 
found the feeder system the most economi- 
cal one; why not apply it on water as well 
as on land? 

The plan may take some years to com- 
plete. There will be difficulties to be 
overcome in its execution; but if well 
carried out it will go far toward stabilizing 
shipping rates and doing away with 
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ence of a regular shipping service of this | 
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character will at once encourage the world’s 
producers to make a better use of the exist- | 
ing transportation facilities. There will 
no longer be unemployed tonnage, no| 
longer need for the world’s merchants to | 
wait for shipping to carry their products 
to the world’s markets. 

The war has taught the nations much | Pond Continuous Sash 
with regard to national organization. It | foundry monitor, 
is now time that the principles that have parte — 
been so successfully employed _ within org cmap = 
each national household were applied also | motors may be used to 
in the international field where they can | operate very long lines. 
be made use of to the benefit of all. 


The American Pacific Ocean 
(Continued from page 441) 4 


an 


case of the very smallest birds, an occas- 
ional marauding mouse. 

Some of the changes in the island species 
of birds are due, doubtless, to inbreeding. 
Life on these islands seems to have tended 
to produce birds of greater total length, 
with heavier bills, and heavier tarsus and | 
feet. The length of the wing and tail 
remains about the same as on the mainland, 
but the coloration becomes darker, with 
brighter colors and heavier streaking. 

An annual feature is the spring migra- 
tion of the Pacific loon, which after winter- 
ing on the islands go flying northward by 
thousands, in detached companies of from 
a half dozen to thirty individuals, all fol- 
lowing exactly the same line of flight, or 
pausing to feed on the spawning smelt, in 
the little coves on the shores of the islands. 
The rhinoceros auklet is an expert swimmer 
and can proceed under water for nearly a 
thousand feet. The cassin auklet under- 
mines the soft, earthy surface of Santa 
Barbara Island with innumerable burrows. 
The black petrels about Anacapa lay their 
eggs among the boulders on the bare 
When removed from this crude 
nest, the old bird punishes the intruder by 
vomiting a 4-foot stream, or savagely 
biting at her captor’s fingers, or, in her 
They feed 
their young by regurgitation. For their 
own food they like best of all the young of 
the rock lobster. 

These islands boast 
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Pond Continuous 
Sash in sawtooth 
roof, For maximum 
ventilation the saw- 
tooth sash lines 
may be operated in 
groups by electric 
motors. 


Use It 
@ Where You Will 


Whether in side walls, monitors or roofs, Pond 
Continuous Sash overcomes the limitations of 
old-time windows. Operated in long lines or 
groups by the Pond Operating Device, it af- 
fords mass ventilation with mass control, and 
weather protection open or shut. 
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By ensuring an abundant fresh air supply un- 
der all conditions, Pond Continuous Sash is 
working a transformation in efficiency. The 
best results follow where the building is de- 
signed to take full advantage of the ventilating 
possibilities afforded by the sash. 

We gladly place the results of our wide experience 


in design at the service of our customers and their 
architects or engineers. 


Booklet, “Air, Light and Efficiency,” tells more about 
Pond Continuous Sash and how it may be used. 


DAVID LUPTON’S SONS COMPANY 
Clearfield and Weikel Sts. Philadelphia, Pa. 


one of the rarest 


The island shrike can 
match any strategy. It is almost hopeless 
to try to get within gunshot of one, for even 


will fail to bring them to the rescue. 
When the father of one family and the 
mother of another were captured, the 
widow and widower, two days later, were 
found to have combined forces in rearing 


Makers of modern equipment for 
daylighting and natural ventilation 


When the twice-married husband was 
captured, the loyal and devoted step- 
mother continued with the utmost fidelity 
to feed her adopted children. 


Testing Soils by Testing Assimilation 
in Plants 
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rub the tired muscles wilh a few drops 
of the soothing, refreshing, antiseptic = 
liniment, Absorbine, Jr. You will find 
it pleasant, and convenient to use and 
= remarkably efficacious. E 
= Absorbine, Jr., invigorates jaded = 
muscles, limbers the joints and prevents = 
second-day soreness and lameness after a 
strcnuous, tiresome day of sport or work. 


ee -—yT = 

neJ' 
ee : 
Combines efficiency with safety, being made of 
pure herbs, and is positively non-poisonous. 
Then, too, Absorbine, Jr., isa safe powerful 
germicide which makes it especially valuable 
asan application for cuts, bruises 
and sores. No danger ofinfection = 
if Absorbine, Jr.,isapplied & 
promptly. A bottle of Absorbine, : 
Jr., kept handy for emergencies, 
is excellent health and accident 
insurance. 

USE ABSORBINE, JR., wher- 
evera high-grade liniment ora 
positive germicide is indicated. 

$1.25 a Bottle at Druggists 
or Postpaid. 
A Liberal TRIAL Bottle 


Will be sent to vour address upon receipt 
of roc in stamps. 


rtd W. F. YOUNG, P. D. F. 
— QD 361 Temple si. Springfield, Mass. 
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HE chemical analysis of soils is a 

familiar method of determining their 
agricultural fitness for various crops. 
However, just as an animal may have} 
food which is abundant and yet of such | 
nature as not to be assimilable, so the|= 
health and growth of a plant are dependent 
on its power of assimilation of the mineral 
elements present in any given piece of = 
ground. These considerations have led 
Swiss agricultural experts to employ a 
special method of studying the fertility of 
soils, especially in the case of the meadows 
which are so important a part of that land 
of milch kine. According to La Terre 
Vandoise this consists in an analysis of 
the crops, especially of the hay harvested 
at the beginning of the flowering season or 
slightly previous. For this purpose a 
specimen containing at least 10 kilograms 
(22 pounds) is collected by taking handfuls 
at regular distances along the windrows. 
Obviously such an analysis shows what 
elements the plant is able to extract from 
the soil, in other words the percentage of 
assimilable substances. It is clear, how- 
ever, that the value of the method must 
depend largely on the making of an ex- 
tensive series of observations, comprising 
botanical species, soils, and location. 














The Timely XMAS GIFT 





VERY soldier boy will like this 
wonderful invention. Attaches 


to any rifle barrel. Completel 

swallows the report; nothing left 
but a “grunt.’’ Enables user to 
keep up his target practice in yard, 
basement or attic without being 
=: heard. Fine for hunting small, easily 
: frightened game. At dealers—-o1 write us. 


Send for Free Book 


of the interesting experiences of users. 
Get it now before Xmas is too near. 


The Maxim Silencer Co. 


94 Homestead Ave. Hartford, Conn. 
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LEGAL NOTICES 


PATENTS 


]F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your inven- 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, eutention over a 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
Hand-Book on Patents is sent free on 
request. This «xplains our methods, terms, 
ete., in regard to Patents, Trade Marks, 
Foreign Patents, etc. 


All patents secured through us are deseribed wit), out 
coat to the patentee in the SCIENTIFIC AMERICAN. 


MUNN @® CO. 


SOLICITQRS OF PATENTS 
233 Broadway. Woolworth Building 
New York 
And 625 F Street, Washington, D.C. 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
1876) one year ae 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additional. 


Scientific American Supplement $1.00 per year ad- 
ditional. 


| 
Caradian Postage 
Beientific American 75c¢ per year additional. 
Scientific American Supplement 50c per year addi- 
tional. 


The combined subscription rates and rates to foreign 
countries, including Canada, wi!!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted 
Count seven words to the line. All orders must be | 
accompanied by a remittance 


LABOR SAVING MACHINERY 
I WILL invent, design and build for you special, auto- 
matic labor saving machinery for any purpose. W. E. 
Williams, 28 Kast Jackson Boulevard, Chicago 


FOR LIGHT WORK 
Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting beits. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drilis within its range a wonderful economy 


in tome and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. Illinois 








SOUTH BEND LATHES 


Established Im Loi 





Over 19,0..0 Senth Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 


12 in. te 24 in, owing 
Straight or Gap Beds 


Send for free catalog giv 
Ing prices on entwe line 


Seuth Bend Lathe Works 
421 Madison St., 
Senth Bend, Ind. 


SOLVINE BOILER PRESERVER 
Warranted. without reserve, to remove boiler scale, 


prevent pitting and scale formation 
mphiet on request. Money back guarantee 


EUREKA MFG. CO. —. Jersey City, N. J. 
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Corliss Engines, Brewers | 
and Bottlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street 


899 Clinton Street __ Milwaukee, Wis. 

THE BRIDGEPORT CHAIN CO. 

Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 





Finger Print Instructor 
By FREDERICK KUHNE 


Bureau of Criminal Identification, Police 
Dept., City of New York 
This is a volume prepared by an expert on finger 
prints in response to the demand for an ele- 
mentary and practical work for those desiring 
to take up the study of finger prints. 
Bound in cloth. 155 pages. Size 6x9. Illustrated 


Price, $2.00 
MUNN & COMPANY, Inc., Publishers 
233 Broadway Woolworth Bldg. New York 
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| the hand so as to transmit all of the vibrations 


from the vibrator to the hand. A still further 
Object is to provide a construction in which a 


| single clamping piece may be utiiized for causing 
| the holder to firmly grip the hand without injury 


thereto 


WATERING POT.—A. E. W111, care of Mrs. | 


M. D. Wilt, 612 W. Horthen St., Germantown, 
Pa. The invention relates to watering pots for 
plants, etc., the main object is to do away with the 
necessity of holding the pot with the hands under 
@ spigot or hydrant, with the attendant proba- 
bility of being splashed with the water, by reason 
of the water striking the top or guard of the pot. 
The object is attained by providing an arrange- 
ment of filler pipe, with means to couple the same 
to the faucet, and to the handle and top of the 
pot 

BALE COCK.—M. H. Gregson, Tampa, Fla. 
An object of the invention is to provide a bale 
cock which is mechanically designed to prevent 
all noise in its action and which will obviate the 
use of other parts, for instance a choke coil for this 
purpose. A further object is to provide a bale 
cock with an automatically closing valve, the 


movement and operation of which will obviate | 


the usual severe wear, and the sole pressure upon 
which will result from fluid flowing through the 
cock 
PRESSURE CONTROLLER.—N. I. Garri- 
son and H. W. Sreeve, address |. Garrison, 
El Reno, Okla. The invention is especially de 
signed for regulating the flow of gas through a 
valve in a main so that the pressure in the dis- 
tributing mains on the outlet side of the valve 
will be maintained constant, or substantially so 
The prime object is to provide a controller which 
will automatically maintain a uniform pressure 
on the low side of a gas regulator, regardless of 
fluctuations on the high pressure side, and which 


| will obivate the necessity of adding or taking 
off weights, from the regulator 


HOLDER FOR SODA CUPS 
LIKE D. F. Curtin, Chicago, Ill 


AND THE 
The in- 


vention has for its object to provide a rigid holder | 


for holding folded paper cups of conical form, 


| such as are used in soda fountains and like places, 


wherein a holder proper is provided, supported 
by a the holder proper being of conical 
shape and having an inwardly offest lip or tongue 
for engaging a lip or tongue on the blank to hold 
the blank in place 
ARTIFICIAL 
Turin, Italy 
hinged knees for artificial legs, which are made of 
cast metal, and possesses the characteristics that 
it can be regulated, acts automatically, and always 
retains its natural form regardless of the position 
of the hinge. The leg includes independent 
upper and members, the upper member 
having a knee portion having a spherical socket 
therein, the lower 
extension at its upper end adapted to fit and 
oscillate within the socket, and means for re- 
siliently connecting said upper and lower members, 


SHIP’S LIFE OR EMERGENCY BOAT.— 
8. M. Jounson, Cardiff, Wales. This invention 


base, 


LIMB.—Dr. A. ZUMAGLINI, 


lower 


relates to a foldable structure adapted for use| 


alternatively as a ship's lifeboat or as a deck 
fitting capable of affording sitting accommoda- 
tion for passengers, the object of the invention 
being to provide a structure which, in its enfolded 
condition, will serve as a pair of back-to-back 
benches but which can when necessity arises, be 
instantly converted into a boat and launched 
overboard without the use of lowering tackles. 


TELESCOPE.—L. T. LeBron, Jr., 125 So. 
Main St., Galena, Ill. The invention has for 
its object to provide a telescope consisting of two 
flat members with lenses which may be placed 
together in the pocket of a close fitting uniform. 
One member is cut out to fit the nose of the user 


and the lens is disposed at one side of the cut | 
out portion, so that when in use, the surface of | 


this member at the other side of the cut out 
portion will serve as a blind. 

SMOKING PIPE.—J. A. Irvine, 335 Broad- 
way, New York, N. Y. 


pipe having a body either horizontal or upright 
with an opening extending from the breech 
through the bowl to the draft passage. A plug 
is employed for closing the breech, the plug being 
longitudinal for the horizontal body, and in 
angular form for the upright body, a disk is 
movably mounted on the end of the plug, said 
disk being attached for the purpose of preventing 
particles of tobacco from being drawn into and 
clogging the openings. 

MARINE MASONRY CONSTRUCTION.— 
I. A. Iexe, 1517 Quiadra St., Victoria, B. C., 
Canada. This invention relates to masonry 


suitable for a water front bulkhead, quay wall, | 


pier, cofferdam or retaining wall. The general 
object 


economically and easily constructed without un- 


watering the site or excavating for a foundation. | 


and which is of such design as to possess sufficient 
elasticity as to prevent fracture or damage by 
the impact of bodies against it. 
Hardware and Tools 
LOCK.—I. 886 Prospect 
Bronx, N. Y. 


HAMMER, Ave., 


ing with the lock when actively disposed, to pro- 
vide a relatively rigid construction, to prevent 
rattling the lock when actively disposed, and to 
strengthen the resistance of the lock. The bolts 


are protected from interference, by reason of the | 


fact that they are inaccessible from the outside 
of the door, or by a tool forced between the door 
and the jamb 





The invention relates to spring- | 


member having a spherical | 


The invention has for | 
its object to provide a breech-loading smoking | 


Among the principal objects which | 
the invention has in view are, to prevent tamper- | 


TAS, 31 King Ave., Weehawken, N. J. 
| principal objects which the invention has in view 
are, to reduce the time factor of adjustment of the 
holder on work to be rotated, to provide a tool | 
which increases the grip of the tool on the work in | 
correspondence with the increase of the turning 
strain, and to provide a hoiding tool which will not 
mar the work. 

BRACKET.—S. Miurriesure, care of The 
Dollar Store, 126 Clinton St, Johnstown, Pa. 
This invention has for its object to provide a 
bracket stamped out of a sheet of metal and which 
has a band for disposal around a molding, the 
bracket having a support at one end disposed at 
the outer side of the molding with a leg extending 
downwardly, the bracket at its other end being 
provided with a looped portion for disposal in a 
groove in the molding. 

CHAIN LOCK.—J. C. CLarxson, Fostoria, 
Texas. This invention has for its object to 
provide a device especially adapted for locking 
one end of a log chain to a car, in such manner 
that the chain cannot become accidentally re- 
leased, through shock or jar, but which may be 
easily released, when desired, from a distance to 
prevent injury to the operator. 


Heating and Lighting 

ARTIFICIAL CAN DLE.—L. Scuuepp, care of 

Genl. Plating Works, 157 Leonard St., New York, 
N. Y. The object of the invention is to provide 
an artificial candle, or candle lamp, arranged to 
provide a permanent substitute for the ordinary 
| candle, and one in which its light supplying means 
can be readily replenished. To produce this 
result use is made of a casing adapted to be filled 
with kerosene or light furnishing fluid, the casing 
having a closed top in which a tubular wick 
screws, for holding,the wick, which extends into 
the fluid and beyond the top of the casing. 

HEAT INSULATING MATERIAL AND 
| METHOD FOR MANUFACTURING SAME.— 
| Pp. A. Boeck, care of Olite Products Co., 11 
Broadway, N. Y. An object of the invention is 
to provide an inexpensive heat-insulating com- 
position formed of diatomaceous earth, basic 
magnesium carbonate and a fibrous binder, in 
which some of the magnesia enters into the 
chemical combination with the silica of the di- 
atomaceous earth to form a silicate and thereby 
increases the strength of the resulting composi- 


tion and aiso renders the same suitable for a 
| lining exposed to high temperature. 
GRATE.—J. H. Brown, Butte, Mont. One of 


| the principal objects of the invention is to pro- 
vide a grate in which perforated plates are re- 
movably supported on base frames in such 
manner as to be individually removable for 
renewal or repair, the construction being such 
that there is a free circulation of air through and 
around the plates. Another object is to provide 
a grate which is simple, durable, and inexpensive 
to manufacture. 


Machines and Mechanical Devices 
GRAB HOOK FOR HOISTING MECHAN- 
ISM.—G. Wrient, 358 Academy St., So. Orange, 
N. J. Among the principal objects of thein- 
vention are, to facilitate the handling of packages 
of various shapes and sizes, to provide manually 
controlled means for operating the hook to release 
the packages when deposited, to expand and con- 
tract the grapping members of the hook, the 
operation being inaugurated and guided to a 
distance from the object to be engaged. 
PORTABLE MOVING PICTURE MA- 
| CHINE.—F. C. Taytor, care of E. K. Frank- 
hauser, 450 Fourth Ave., New York, N. Y. The 
invention relates to a circuit breaker to auto- 
matically cut out the motor, and shut off the 
| illumination, in a moving picture machine so 
broken film may be readily repaired. 


that a 

The film travels through the machine in contact 
| with the circuit breaker, and in case of the 
| breaking of the film the motor is instantly stopped, 
and the lamp extinguished.. 


| 3089 Broadway, New York, N. Y. 





AUTOMATIC BLOWER ATTACHMENT 
| FOR PUNCH PRESSES.—E. Catperio, 210 
| Lincoln Place, Garfield, N. J. The invention 
relates to attachments for reciprocating 
presses, it has particular reference to means for 
keeping the die from becoming excessively hot 
and also blowing away and cleaning the die of 
| any dirt, which may have been deposited thereon. 




















is to provide a structure which can be} 


A SIDE ELEVATION SHOWING POSITION OF BLOWER 
WHEN PRESS IS UP, DOTTED LINES IN- 
DICATING DOWNWARD MOVEMENT 


Another object is to provide a nozzle with auto- 
matic means to move it into position between 
the active elements of the press when they are 
separated and back out of the path when the press 
is making its down stroke. 

COPYING LATHE.—G. A. Ensren and R. E. 
Kunecer, Defiance, Ohio. The object of the 
invention is to provide a copying lathe more 
especially designed for turning airplane propellers 
and similar articles which require duplication 
of parts on opposite sides of a common center. 
By this device, the work can be readily placed 
in position on the work holder and the tailstock 


die | 





center and reversed to insure formation of a 
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RECENTLY PATENTED INVENTIONS| WORK GRIPPING TOOL.—W. 0. Vivarr-| large number of propellers in a comparatively 
7 nen : on Among the | short time. 


Prime Movers and Their Accessories 

GAS ENGINE.—E. Norrpon, 234 6igt St. 
Brooklyn, N. Y. The invention relates to in- 
ternal combustion engines and has particular 
reference to facilities for more thoroughly purging 
the cylinder than is ordinarily customary, Ap 
object is to provide a means in connection with 
the piston whereby a charge of fresh air ig taken 
through the crank casing at each up-stroke of 
the piston and on the succeeding down-stroke 
such charge of fresh air is compressed and de- 


| livered into the main cylinder so that on the 


exhaust stroke the charge serves to cleanse the 
cylinder. 
EXPLOSIVE ENGINE.—D. J. Martin, 
The general 
objects of the invention are to provide a con- 
struction whereby the crank ot the power or 


| working stroke piston will be in its best angular 


position for receiving the maximum thrust from 
the explosion of the fuel charge while the latter 
is at the best degree of compression at the time 
of ignition, this resultis brought about by an aux- 
iliary piston so constructed as to form with the 
engine cylinder a fuel mixing chamber into which 
fuel and air are introduced from a carbureter. 
Railways and Their Accessories 
EXTENSION STEPS FOR RAILWAY CARS 
AND THE LIKE.—A. E. Serperrt, Carson City, 
Mich. The invention has for its object to pro- 
vide a step which may be cheaply made and in- 
stalled, and which will take up comparatively 











A SIDE VIEW WITH TRAP LIFTED 


little space when in folded position, so that the 
desired clearance of the steps relative to the road 
bed is provided, and which is moved into operative 
position by the lifting of the trap in the vestibule 
floor. 

BLEEDER ROD.—W. W. Smiru, 82 Mussey 
St., South Portland, Maine. The invention re 
lates particularly to air brakes for freight cars, 
being directed especially to the means for bleeding 
air from the brake cylinder after the cars a recut off 
from the locomotive. The prime object is to pro 
vide a rod for bleeding brake cylinders, of such 
form and in connection with such means that the 
rod may be held indefinitely in operative position, 
so as to avoid the necessity of its manual support 
while the pressure is initially bled from the 
cylinder. 


Pertaining to Recreation 

GAME APPARATUS.—A. E. Srrapeg, 174 
Wardwell Ave., W. New Brighton, S. I., N. ¥. 
The object of the invention is to provide a game 
apparatus having a box divided by partitions 
into a plurality of compartments, in each of 
which there are a plurality of recesses, there being 
a path at the side of the box which terminates ina 
curved member, so that a ball propelled along 
the path will be directed by the curved member 
upwardly and will fall in one of the compartments 
in which it may roll to one of the recesses. 


Pertaining to Vehicles 

SHOCK ABSORBER.—G. O. Bsornesy, 312 
Sixth Ave., Kalispell, Mont. The object of the 
invention is to provide a device adapted for use 
with motor vehicles, for absorbing the recoil of 
the springs, to prevent such shock and jar being 
transmitted to the body of the vehicle. With 
this absorber, there is no hindrance to the move 
ment of the springs toward each other but aa 
increasing hindrance to their moving apart. 


AUTOMATIC AIR CUSHION.—G. W. Mac 
Kinnon, Suite 1, 5 Albemarle Chambers, Boston, 
Mass. This invention relates tocushioning devices 
for use on automobiles, where one purpose is #0 
avoid shock or recoil incident to the operation of 
the spring. Among the prime objects is 
provide a means whereby the action and recoil 
of the springs is cushioned pneumatically by 
automatic devices associated with the springs. 

SHOCK ABSORBER FOR VEHICLES.— 
S. A. Burrows, address Wm. Overton, 67 W- 
104th St., New York, N. Y. This invention 
relates to shock absorbers of the flexible type 
adapted to cooperate with the spring suspension 
of a vehicle. The object is to provide an if 
expensive shock absorber which can be 
attached to the spring suspension of an auto 
mobile and which will prevent the side sway of 
the body with relation to its spring, at the same 
time serving as a shock to undue reaction of the 
vehicle suspension. 

Designs 

DESIGN FOR A LAMP SHADE OF 
SIMILAR PLAITED ARTICLE.—A. Kravs® 
address Louis Levi, 880 Broadway, New York, 
N. Y. 

DESIGN FOR BADGE OR SIMILAR 
ORNAMENT.—M. C Barnaxon, Phoenix, Arlt 

DESIGN FOR AN ASH TRAY AND CIGAR 
CUTTER —I. Biumenrnay, 79 FE. 121 St» 
New York, N. Y. This ornamental 
represents an airplane. 
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The Current Supplement pany of America, to discover the solution 
of the static problem. Weagant practic- 
ally devoted his life to a study of this 
perplexing phenomenon, and the result of 
15 years of experimental work was about 
to be published to the world when the 
United States entered the great war. 
Although patent applications had been 
made and the claims allowed by the United 
States Patent Office, the Weagant system 
was immediately placed at the disposal of 
the Government, and every precaution was 
taken to keep the invention secret until 
the discovery could be safely announced. 
With the spirit of research that has made 


T is very easy for sentimental theorists, 

who stay at home and cannot realize 
what war really means, to condone Ger- 
many’s offences. The wanton destruction 
of other people’s homes means nothing to 
them, and an acknowledgement of the 
character of German methods would seri- 
ously interfere with their pedantic theories, 
go presentation of facts has little effect on 
the “peace propaganda” that has been 
cautiously advocated, sometimes by people | 
of prominence. Our men in France and 
Belgium know, however, from actual ob- | 


Colt’s 
Firearms 








have been supplied to the 








servation what Hun occupation means; e re : anos 
and the camera brings evidence in a form ex Navy mary a magnificent oo y our _ 1848 United States Govern- 1898 
that cannot be controverted. In the cur-| ™litary service, officials of the Navy f p ; ; a 
rent issue of the Screntiric AMERICAN Department assigned naval experts to ment for many years, Troops were equipped with Colt made arms in 
SurrLeMENT, No. 2239, for November|©0perate with the inventor in installing | the Mexican War, 1848, during the gteat struggle from 1861 to 1865, and 
30th, will be found an article by a promi-|@Xperimental stations in various parts of Bs ith ‘ ‘ : 
niet American, entitled A Visit to the|the country. The stations are now re- in the war with Spain, 1898. Through all the years of this Company’s 
British Front in September, which gives | ceiving messages from all - high-power existence we have been developing arms which have been adopted by the 
recent observations of the condition of wireless stations of the world. ’ United's : 
EC socthers ‘Bienen, sal 0 ts po With the cannent of the Mircea Chee: nited States Government and which have made many thousands of 
companied by photographs that clearly | P8y, the 1 nited States Navy Department; |. fiends for the Colt Company. 

disclosed the Weagant invention to our| 


indicate how hopeless is any sympathy | 
with the people of Germany. Life and | 
Light is an extremely interesting paper | 


Allies; and special representatives of the | 


al This great experience now seems to have been but preparation to enable us 
French and British governments were | 


to serve the United States Government during the. present world war. The Colt 


age maa tre tiie te sre to study the system. 

at deals with the processes by which | Sent here y é 5 ; ; i sie 
ll organisms produce light. A Silky| Among the revolutionary changes that | Company manufactures the Colt, Browning and Vickers Machine Guns in addition 
Eater of Ants is a very readable article that | the new system effects in wireless instal- | to the Colt Automatic Pistol and Colt Revolver, Caliber .45. To the maximum 


tells of a curious little animal of peculiar |!ations will be the immediate disappear- 
jance of the huge steel towers heretofore | 
built to great heights in order to intercept 


extent of our capacity we are making these essentially military weapons for the 
Government, and at their request are daily enlarging our facilities. In doing this, 


tastes and habits, and it is illustrated by a 
number of attractive pictures. A New 


Method of Separating Slate from Coal |the radio waves. Equipped with the which is our duty to the Government, we are each day having to disappoint many 
describes and illustrates an ager ae meetin 0 See neers friends who wish to procure some particular model of Colt revolver or automatic 
based on an entirely new and original | 4re Sstre > uerely eet a : ; 

principle that promises to work important | ground. Also, it is announced, the trouble- pistol for their own use. We are sure, however, that all those who have the best 
economies in the more complete utilization | Some feature of interference which has interests of the country at heart prefer that at this time our whole effort be 
of coal. Meteorology in Relation to Aero-| been increasingly serious with the multi- expended in making our part of the equipment jE boys: who. are going 


plying of wireless stations, is now elimi-| , 
nated because the Weagant system is | 
important in commercial work as in war|based on a unique selective principle. | 
maneuvers. Other articles include The | Messages from any desired station can now 
Ferro Alloys; Food Shortage and High|be intercepted despite the operation of 
Prices; Pneumonia as a Public Health other stations operating in the immediate 
Problem; Scientific Plant Breeding, and | Vicinity. nied 
The Relation of Light to Health. Mr. Weagant, who has been a distin- 
me guished radio engineer for 15 years, is 
Radio Communications and the only 37 years old. He is a graduate of 
Great War McGill University in Canada and a Fellow 
of the Institute of Radio Engineers. | 


nautics reviews the intricate data required 
by aviators, a matter that will be fully as 


to use it “over there.” 


#...-,. Colt’s 
Patent Fire Arms 
Mfg. Co. 


HARTFORD, CONN. 
U.S.A. 
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S a means of communication, wireless 
telegraphy and wireless telephony . ‘ 
have played a role second to none in the Canadian Whale-Canning 
great war. Indeed, it was most fortunate | Establishment 
for belligerents and neutrals alike that the | CANADIAN whaling company has 
art of radio communication had reached | 4% been canning whale meat for a number 
such a state of relative perfection at the|of months in British Columbia. In a 
mew of wager gee ec ~ _— = letter to the Commercial Intelligence 
epended upon to relieve ‘the heavily-| Branch of the Canadian Department of 
burdened cables in handling a fair share of | Trade and Commeree, it says: 
the transatlantic commercial and diplo-| “Qwing to the demand for whale meat 
matic traffic, as well as the argges mm for food we have erected a cannery where 
volume of press matter. Again, wireless | we expect to pack 30,000 to 50,000 cases 
. . | = : ’ od , 
communication was largely employed on | of whale meat this season. We have also 
= many re pee : and in F ge som erected three cold-storage plants to handle 
tween fleets of airplanes and artillery | frozen whale meat. We also own and 
officers and staff headquarters. The first | operate two freight steamers, one of which 
ia of o er of ae bao came|has a cold-storage capacity of 500 tons. 
ss, and much o e business | ’ shale is coas 
«Psi ess, , a Ys — Ry the ” os The species of whales taken on this coast 
incident to the armistice was handled by | yields three to twelve tons of prime meat, 
radio. In obtaining news from Russia| and only the prime meat is used by us at 
Aspe the a a wee nergy bagi for eomsings ot a 
on wireless. All In all, W: -|for food. At our plants the meat is 
munication has been indispensable. , | handled in an absolutely sanitary manner, 
With the conditions that pledged wireless | and to this end we have gone to consider- 
men to absolute secrecy no longer pre-| able expense. Owing to the whale being 
vailing, we are now beginning to hear of | 9 hot-blooded mammal, many of the whales 
7 ig the —— = have been | brought into our stations are unfit for food, 
ellected in this branch of communication. | as they are sometimes captured at great 
2 — that open a has — | distances from the stations, and the whales 
eveloped to an undreamed-ol state O!f/ that have been killed over 24 hours are 
perfection here in America, while wireless | not used for this purpose. Samples of our 
telephony is now available for use between | canned product are only now being sent 
ground stations and airplanes with excel-| oyt to prospective buyers, and we have 
lent results. not at present made any large sales in 


STORAGE BATTERIES 
Ever since the genius of Marconi made | Canada or in the United States, although 
wireless telegraphy a fact, the only limi-| we have shipped 1,000 orders for over SIMPLIFIED Tell Your Boy 

















able 


—because they give the best possible ser- 
vice in any measuring operation. You can 
rely upon them for important accurate work. 


Write for our Catalog No. 21B. It shows 
many sizes and styles of fine tools as well as 
hack saws. 


The L. S. Starrett Compan 


The World’s Greatest ePRRe 
Toolmakers 












































tation of this method of communication | 1 990 tons, the bulk of which is now being A comprehensive treatise devoted entirely to 
has been the deadly phenomenon of static shipped to Boston. Our whaling season secondary batteries and their main- Abo t Thi ! 
- It rer fewer ie 0 ose about April Ist and ends (a tenance, repair and use u $: 
Tge amount of uncontrolled electricity | October 15th. Up to the present we have ae B 
. ; mp , te book oys, you can 
in the air—that at the beginning of the put up about 18,000 cases of meat at our This ” the most Up to-da A i make geod money 
war often entirely prostrated the wireless cannery.” op this subject. Describes fully the each month selling 
Service even between the most powerful he Exide, Edison, Gould, Willard, U.S. The Boys’ Magazine. Gives splendid busi- 
— erected in Europe and America. Latest Patent Decisions L. and other storage battery forms | nese experience of great value later on in life. 
tatic iti , si . : . | rite us today for 5copies. Send no money. 
sections — gr ggreee Extent of Infringement.—Where com- in the types best suited for anes |THE SCOTT F. REDFIELD CO. Dept. AT2,  Smethport, Pa. 
of words i a wees sg as plainant’s invention represented an entire bile, stationary and marine work. 
Stati ys — "hee tk bat + of revision of a machine and the creation of a Nothing of importance has been 
io wn - a ne oon F - h vsened = new device in which all of the operative ||} omitted that the reader should know 
pers. i (eves tae 2 parts contributed to produce a new result, ||] about the practical operation and 


renewable 


«FUSES 


cut annual fuse maintenance 
costs 80%. Can be used over 








obsta ste 

ae Bigs yore are . the complainant may recover for de-||} care of storage batteries. No details 

appeal to sd ry cpunter I the Lee gre fendant to prove what old element, if any,|1] have been slighted. The instruc- 
$086, —Oehring v. Fi ; : 

Feeord his observations and to collect data contributed to the profits. ehring v. Fox | tions for charging and care have been 


on the subject. Some of the leading Typewriter Co, U. 8, 0.0. AGM. 2. | made as simple as possible. 250 


Scientific minds struggled to overcome the Interest in Infringement Award.—In | Pages. Very Fully Illustrated. ot ove P An inex naive 
effects of static disturbances. World-|an infringement suit where profits are | Price $1.50 Replace a blown Economy 
Wide researches were instituted and large | awarded, interest is not allowed until the | the Link— Fuse to its original efficiency. 
sums of money expended; but the end |amount has been judicially determined, Books sent prepaid to any address on receipt off price “ata ene aes ee 
Sought was not attained. bat interest is allowed from the date when MUNN & CO. I the Fese se mca “ARKLESE® 
So it remained for an American radio| the infringer would have paid royalty, if Weed Bidg., 233 B Pa ay, New York fe Oy 


Also made in Canada at Montreal 








expert, Roy A. Weagant, Chief Engineer | licensed, where the damages are measured 
of the Marconi Wireless Telegraph Com-!by established royalty, and that rule is 
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CAPACITY 
189600 PAIRGE 


| PER DAY. 40007) 
EwPLOYEecs. © 


Douglas to bui 
~ 1881, Output 


7 Ai peirs per day. 














ou’ll never need to ask “‘ What is the aony SM when the shoe sales- 
man is showing you W. sae a te because the actual value is 
t ro facto 


determined and the retail price fix 
mame and the retail price is 


price is W. L. eed ceate Ges te 
worth 


the price paid for them. 


Stamping the price on every pair of 
shoes as a protection against high 
prices and unreasonable profits is only 
one = le of the constant endeavor 
of W. L. Douglas to protect his custom- 
ers. W. L. uglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style _ 

- = A to produce at The = to 
go the results o = 

deta aan "on rience in making 8, 
to the time when W. L. 

was a lad of seven, pegging 


ry before W.L. Douglas 


e bottom. The stamped 
shoes are always 


T™ quality of W.L. Douglas ps product is 
guaranteed by more 40 years 
experience in nae fine shoes. The 
smart styles are the leaders in the fashion 
centres of America. They are made ina 
well-equip factory at Brockton, Mass., 
by the highest paid, skilled shoemakers, 
under the direction and supervision of ex- 

rienced men, all working with an honest 

termination to make the best shoes for 
the price that money can buy. The retail 
prices are the same everywhere. They 
cost no more in San Francisco than they 
do in New York. 





Japplicable to cases where damages are 
based on reasonable royalty.—B. F. Good- 
a? ng v. He eta Rubber Tire Co. 
i U. C. A. of Ill. 


tates Profits in Infringement.— 
| Where defendant manufactured one of the 
infringing elements and shipped it abroad, 
and proof did not show that complainant 
had obtained the patent from the foreign 
country, complainant is not entitled to 
royalties upon defendant’s foreign sales. 
B. F. Goodrich Co. v. Consolidated Rubber 
Tire Co. U.8.C.C. A. of Til. 

Combination without Invention not 
Patentable.—The Latham patent, No. 
707,934, for a projecting kinetoscope, claim 
7, employing a device taken from the prior 
artwithout developing any new functions, is 
invalid for want of patentable invention. 
|If invention is wholly lacking, a patent 
cannot be sustained, even for the specific 
combination of contrived elements.—Mo- 
tion Picture Patent Co. v. Calehuff Supply 
Co. U.S.C.C. A. of Penna. 


New Law of Operation in Known 
Method.—Lewton patent for a reinforced 
concrete bridge having spandrel walls, in 
view of the priorart and anologous art, held, 
voidfor lack of invention—and Léwton pat- 
ent for a reinforcing bar for concrete, having 
projection of such height and spacing that 
the space between adjacent projections is 
more than ten times the height of the 
projection, held, void for lack of invention. 
Discovery of a previously unknown law of 
operation, involved in a known method is 
not invention.—Lewton v. Whittier. U.S. 
C. C. A. of Ohio 


The Benefit of Doubt.— Where extreme 
importance of raising sulfur from great 
depths to surface of ground was widely 
recognized prior to an invention, yet the 
inventor alone achieved the result, the law 
requires that, whatever question may exist 
as to the patentability of his impraved 
apparatus and process, so far as consistent 
with reason, should be resolved in favor of 
patentability.—Union Sulphur Co. v. Free- 
port Texas Co. U.S. D.C. of Del. 


Infringement of Basic Patent.—If de- 
fendant shows the deletion of one element, 
without substitution, it escapes infringe- 
ment, notwithstanding plaintiff be some- 
thing of a pioneer and as such entitled to a 
considerable range of equivalents. Boen- 
ning patent No. 709,864 for a machine for 














Useful Mechanical Books 





Modern Plumbing Illustrated 


By R. M. Kr ABSoCe, 7% x10. > 
2 iS fvli-page plates. Price, $4.00. 
Post le B45. 


| A Ring comprehensive work, illustrating and 
bing the very latest and most approved 
methods in 4 panes of sanitary installation. 


It contains of illustrations, made 
especially Ly his i~ Back ol all kinds of 
modern plumbing work. Each plate is accom- 


panied by several pages of text giving notes and 
sises of pipes, proper 
measurements for setting up work,’ etc. 


Practical Steam and Hot Water 
Heating and Ventilation 


By, ALFRED G. KING, 6x9. Cloth. 
$3.00. 


302 illustrations. Price, 
Postpaid, $3.15. 


¢ Ling _ resents the best practice of the 
present da Pol danas all the principal sys- 
tems of pe ang hot water, vacuum, vapor and 
vacuum-vapor heating, together with the new 
accelera systems of hot-water circulation, in- 
cluding chapters on up-to-date methods of ven- 
tilation, the fan or blower system of heating and 
ventilation, rules*and data for estimating radia- 
tion and many rules, tables and other valuable 
information, 


Popular Hand Book for 
Cement and Cement Users - 








By MYRON H. LEWIS, C.E., and ALBERT 
Hw CHANDLER, C.E. 6142014. Cloth. 430 
$2.50. Post- 


. 126 illustrations. 
paid, $2.65. 


4 A concise and comprehensive treatise on the 
principles involved and methods employed in 
the design and construction of modern concrete 
eh t is a standard work of reference cover- 
the various uses of concrete, both plain and 
reinforced. Everything of value to the concrete 
user is given, including kinds of cement employed 
in construction, concrete architecture, inspec- 
tion and testing, waterproofing, coloring and 
painting, rules, tables, working and cost data. 





Standard Practical Plumbing 


By R. M. STARBUCK. 634x9%. Cloth. 
406 , 347 illustrations. Price, $3.00. 
Postpaid, $3.15. 

§ An exhaustive treatise on all branches of 
plumbing instruction, includi: drainage and 
venting, ventilation, hot and cold water supply 
and circulation. It shows the latest and t 
plumbin, ractice, special attention being given 
to the skilled work of the plumber, and to the 
theory underlying plumbing devices and opera- 
tions and commends itself at once to everyone 
working in any branch of the plumbing trade. 


Concrete Pottery and Garden 


Furniture 
RALPH C. DAVISON, 54 x7h. 
ea 196 pages," 140 illustrations. 
Price, $1.50. ostpaid, $1.60. 


§ This book describes in detail in a most prac- 
tical manner the various methods of casting con- 
crete for ornamental and useful purposes. It tells 
how to make all kinds of concrete vases, orna- 
mental flower pots, concrete pedestals and 
benches, concrete fences, and many other objects 
of cement for the adornment of the home or 
concen. Information on color work is also in- 
clu 


Modern Steam Engineering 
in Theory and Practice 


By GARDNER D. HISCOX, M.E. Con- 


— Chapters on Electrical pe eeaie 
b WTON HARRISON, E.E. 

Cc Ry 487 pages, 405 Me, Pris, 
$3.00. Postpaid, $3.15. 


7 A complete peer practical work for stationary 
engineers and firemen, dealing with the care and 
management of boilers, engines, pumps, super- 
heated steam, refrigerating machinery, dynamos, 
motors, elevators, air compressors and all other 
branches with which the modern engineer must 
be familiar, The or and use of steam, 
slide valve, high Corliss compound, 
og expansion ony and their valve gear. 

he De Laval, Parsons, Curtiss and other tur- 
bines are fully described ‘and illustrated. 





MUNN & CO., 


Inc., Publishers 


Woolworth Building 


233 BROADWAY 





NEW YORK, N. Y. 


edge uniting veneers, is so far basic as to 
be entitled to lay claim to the essential 
so-called feeding parts of both the Black 
patent, No. 1,010,846, and defendant’s 
machine manufactured substantially in ac- 
cordance with its teaching, and to entitle 
plaintiff to a decree restraining refringe- 
ment, and for an accounting.—Ritter v. 
Veneer Machinery Co. U. S. C. C. A. 
of Ind. 


Suit against Aliens.—Aliens are not in- 
habitants of any district, and in patent 
cases the restrictions prescribed by section 
48 of statutes do not apply, and aliens may 
be sued in any district within which process 
can be served on them. Where the bill 
alleged that defendants infringed within 
the district where suit was brought and 
elsewhere in the United States, and de- 
fendants by their answer to the merits 
waived any right to object that suit was 
brought in a district other than that in 
which they had a place of business, it is 
open to plaintiffs to show infringement 
in any place in the United States.—San- 
dusky Fdy. & Mche. Co. v. De Lavaud. 
U.S. D.C. of Ohio. 


A Question of Novelty and Utility.— 
Thatelementsenteringinto mechanical com- 
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PATENTS 


[F YOU HAVE 

an invention 
which you wish 
to patent you can 
write fully and 
freely to Munn & 
Co. for advice in 
regard to the best’ 
way of obtaining 
protection. Please 
send sketches or 
a model of your 
invention and a 
description of the 
device, explain- 
ing its operation. 





All patents secured by 
us are described in 
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without cost to patentee 


All communications 
are strictly confiden- 
tial. Our vast prac- 
tice, extending over a 
period of seventy years,‘ 
enables us in many 
cases to advise in re- 
gard to patentability 
without any expense 
to the client. Our 
Hand-Book on Pat- 
ents is sent free on re- 
quest. This explains 
our methods, terms, 


etc., in regards to 
Patents, Trade Marks, 
Foreign Patents, etc. 


Munn & Co. 


SOLICITORS OF PATENTS 
WOOLWORTH BLDG. NEW YORK 


and 
627 F STREET, WASHINGTON, D. C. 
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bination, considered apart from each other, 
are old and well known, does not negative 
patentability where, through inventive 
faculty, they are assembled so as to pro- 
duce a new and useful result—the same 
being true of the various steps entering 
into a patented process. An invention 
may be patentable as possessing utility 
in the sense of the law, though an im- 
provement may be necessary to its com- 
mercial success.—Union Sulphur Co. v. 
Freeport Texas Co. U.S. D.C. of Del. 


Application not Publication.—Though 
patent application suggested a device later 
invented and patented by another, yet 
where no patent therefor was granted, and 
no such device constructed or brought 
into use, the suggestion in the application 
does not show prior invention. Until a 
patent is issued the public have no right of 
access to the application, and so until 
issuance of the patent the application ean- 
not be regarded as a prior foreclosure or 
| publication of matters set forth therein.— 
| Camp Bros. Co. v. Portable Wagon Dump 











| & Elevator Co. U.S. C.C. A. of Ill. 


Motorcycles, Side Cars 
and Cyclecars 


By VICTOR W. PAGE, MLE. 
534 x 74 inches. Cloth 650 pages, 
889 illustrations, 5 folding plates. 
Price, $1.60 postpaid 
sha ear aca ira 
maintenance, operation and — 


wees gears — 
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Overalls on Salesmen! 


t 6 ta N a purchasing agent’s office in the morning; in the 

ya afternoon, in overalls, packing a pumpin the engine 

“g aw ta, room, building a baffle-wall or measuring power piping to 

ae: be insulated; or a-top of a building inspecting or superin- 

Of (3 ee anh") tending a roofing job —this is not your idea, perhaps, of a 
a = TEPER salesman’s routine day. 


But Johns-Manville salesmen have never been of the kid-glove variety. 
- = They are first of all sales-engineers, and it is a source of just and 
rg : lasting pride to us that the emergencies of war-time found them ready. 


saat How to save heat and fuel, how to guard against fire—these are the 
y bie lessons they have carried into countless plants the country over. It is 
not too much to say that by their man-to-man methods of preaching 
’ Asbestos and Conservation, our salesmen have rendered here at home 
a distinct service to the nation, have made a notable contribution to 
the efficiency of our war-machine, have helped the country in no small 

way to weather a national fuel crisis. 


So we are proud that our men, appearing to advantage whether in 
business garb or overalls, have so completely justified the basic 
Johns-Manville policy. This policy is Service—the basis on which 
our goods are sold, the basis on which the properties of Asbestos are 
exploited, the very platform of our business. And as a personification 
of this policy, we can conceive of nothing more creditable to Johns- 
Manville than our salesmen in overalls, “helping out.” 
H. W. JOHNS-MANVILLE CO. 


New York City Asbestos and Magnesia Heet 

10 Factories — Branches in 63 Large Cities 1 Insulations, Packings, Refrac- 
tory Cements, Steam Traps, 

and other Power Plant Mate- 


j ‘ rials; Asbestos Roofings end 

' Shingles; Electrical Products; 

ja Asbestos Brake Lining, Fire 
Extinguishers, Speedometers. 
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Asbestos 


and its allied products 


INSULATION 
that keeps the heat where it belongs —— 


CEMENTS 














tow d ° that make boiler walls leak-proof 
a nN S O ROOFINGS 


that cut down fire risks 
PACKINGS 


« 
that save power waste 
LININGS 
that make brakes safe 
FIRE __ 
PREVENTION 
PRODUCTS 
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Advanced Engineering 


Performing a necessary service 
in the most efficient and most 
economical manner known to 
engineering, penius, and having, 
in addition, the virtue of beauty 
that endures. Than this there 
is nothing more to be had in 
the automotive industry. 


136-Inch Wheelbase 
1100 Pounds Lighter 
NORDYKE & MARMON 
COMPANY 
Established 1851 
INDIANAPOLIS 
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A HUMANITARIAN USE FOR THE AIRPLANE: COLLECTING THE WOUNDED WITH THE FLYING AMBULANCE [See page 461] 
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He studied that drive. 


by a certain motor drive in the Warren Manufac- 
turing Company's Warren, N. J., plant. All were 
large belts. Some were expensive belts. Together 
the three loaded that drive with a pretty figure of 
operating costs. While the third belt was petering 
out, a G. T.M.—Goodyear Technical Man—called. 
It was our Mr. Ford. 


They looked at his card, asked him in, listened a 

while, and asked the price of a belt for that motor 
drive. The G.T.M. didn’t even take time to ask 
the width of the belt—he just said that he didn’t 
know the price. Before they could ask him what 
kind of salesman he was, he told them about the 
Goodyear plan of selling belts—of thoroughl 
studying conditions and fe prescribing he he A 
that would meet those conditions most efficiently 
and economically. They thought of three belts 
of the past twelve months and reasoned that they 
had nothing to lose by trying the plan. 


It was a hard one. The 

speed was close to a mile a minute—and when 
x e motor was not used as an auxiliary for driving 
seven beaters, it was reversed and used as a gen- 
erator. The centers were short. There were a 
number of other peculiar conditions—but after the 
G. T. M. got through studying them he knew just 
what to do—he had seen some drives very like it 
and had tried out his prescription. 


After allowing for s 


OUTLINE OF MOTOR AND GENERATOR DRIVE 


Driving pulley 24" 
Line shaft pulley 82’ 
Pulley faces he 
Speed F.P 
Power re 
Pulley centers 


2 
M. 
Ww 
icy 


s oy BLUE STRE 


—25,~- 6 Ply 


Me— Dh” nto 


Synchronous G.E.Motor Drive 
Warren,.N.J.Mill Warren Mtg Co 





Making One Belt—and the G.T.M.—Do the Work of Three 


Three belts had been devoured in twelve months 


ial circumstances he pre- 
scribed a belt of only six plies—although many a 
power engineer would have said that more were 
necessary. But he knew the proved strength of 
every Blue Streak ply—a brute ~—_ h as remark- 
able as its pulley veging rip. e prescribed 
a twenty-eight inch six-ply Blue alka 
endless. Although he had had great success with 

cial fasteners of various types to fit certain con- 
ditio ns, he knew that the best of fasteners were 
hopeless here—so it wasa Blue Streak made endless. 


That belt was applied in November, 1916. Its 


cost was less than one of the three belts that had 
been so disappointing, and yet that Blue Streak 
lasted longer than the three together. That s 
chronous drive doesn’t pile up any more cade 
costs for the seven beaters it serves, doesn’t cause 
interruptions nor lowered efficiency any more. 


If you have a belt-devouring drive that is eating too 


many dollars,ask a G.T.M. tocall. He'll do it with- 
out charge when he is in your vicinity. There are 
many of them —all trained in the Goodyear T’echn- 
cal School —all with experience in plants similar to 
yours—all selling belts to meet conditions and not 
as a hardware store sells nails. The G. T. M.'s 
services are free simply because the savings they 
effect for purchasers are so considerable that a 
gratifying volume of business from the plants served 
is certain to come to us within a few years. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


BELTING - PACKING 


HOSE:-VALVES 
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Mark X before subject that interests you 


and Mail This Coupon to 


E. I. DU PONT DE NEMOURS & CO. 
ADVERTISING DIVISION 


WILMINGTON, 


S.A. 


DELAWARE. 
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Challenge Collars 





Py-ra-lin Toilet Gooas 
Novelty Sheeting 
lransparent Sheeting 
Py-ra-lin Rods & Tubes 
Py-ra-lin Pipe Bits 
Py-ra-lin Specialties 

j Sanitary Wall Finish 
Town & Country Paint 


Vitrolac Varnish 








Flowkote Enamel 
Ry. & Marine Paints 
Antoxide Iron Paint 
Bridgeport Wood Finishes 


Auto Enamel 


Industrial Paints & Varnish 


Rayntite Top Material 
Motor Fabrik oid 


Craftsman Fabrikoid 


Name 
Address 
City 


Business 


| Industrial Dynamites 
| Blasting Powder 
Blasting Supplies 
Farm Explosives 
Hunting 
Trapshooting 


| Anesthesia Ether 


| Leather Solutions 


Soluble Cotton 


Metal Lacquers 


Wood Lacquers 
Mantel Dips 
J Py-ra-lin Ename's 


~| Refined Fusel Oil 


Commercial Acids 


Alums 


Bronze Powder 


~~ | Book Finish Fabrikoid 


Fa'rfield Rubber Cloth 


State 
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Why Pay 5c Daily 
For Laundering Collars? 


Wear a collar that requires no upkeep! Save laundry 
bills, constant collar expense, fuel, labor and money. Six 
Challenge Cleanable Collars, at a total cost of $2, will 
cut $22 from your year’s expenses. 


CHALLENGE CLEANABLE COLLARS 


(A Du Pont Product) 


are non-wilting, can be cleaned in a minute and worn 
immediately. Neat, stylish and dressy. For business or 
pleasure. Dull linen finish. Made in all popular styles 
and half sizes. 35c each or $1.00 for three. At most 
dealers or check Challenge Collars in the coupon, give 
style and size desired and send 35c for sample. 


The Arlington Works 


Owned and Operated by 

E. . DU PONT DE NEMOURS & CO. 
725 Broadway - - - - - New York, N. Y. 
Canadian Office and Factory, Toronto, Can. 


THE DU PONT AMERICAN INDUSTRIES ARE: 
E. I. du Pont de Nemours & Company, Wilmington, Delaware Explosives 
Du Pont Fabrikoid Company, Wilmington, Delaware Leather Substitutes 
Du Pont Chemical Works, Equitable Bldg., N.Y., Pyroxylin & Coal Tar Chemicals 
The Arlington Works, 725 B’way, NewYork, Ivory Py-ra-lin and Cleanable Collars 
Harrison Works, Philadelphia, Pa. Paints, Pigments, Acids and Chemicals 
Du Pont Dyestuffs Co., Wilmington, Del., Coal Tar Dyestuffs 


NCNM 
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= To all men interested 
in ignition 






Send for booklet “Facts 
About Airplane Ignition.” 






Ie gives FACTS that every 
person should know whether 
interested in aviation, in & 
automobiling, trucks, tract 
a —e 
stationary engines. It is 
FREE—send fort TODAY, : 








8-cylinder standardized DIXIE 
Aliens Magneto. Standard 
Equipment on Hispano-Suiza 


Cha 
') Besa come vumete .... 





Dixie “ worlds highest 
aCinevement “all plane JOnirioll 


Superb, wonderful, triumphant, a victory for Amer- 
ican inventive skill. 

Born on American soil, the child of American gen- 
ius— DIXIE, the All-American Magneto, is made 
by American workmen, in an American factory, 
financed by American capital. 


Like all true Americans, ready to do its bit; like the 
American Army and Navy, always dependable, 
always reliable, the standardized DIXIE is a war 
accomplishment destined to maintain its supremacy 
in Peace as it has done in War. 


SPLITDORF ELECTRICAL COMPANY Newark, N. J. 


Sumter Division: 1466 Michigan Avenue, Chicago 


Dixie 


All Amoncatt) 

























